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To: Elizabeth Franklin (USACE)

From: AmyMarie Accardi-Dey (WSP)
Len Warner (WSP)

Date: January 13,2021

RE: 2008 Oversight of the CPG Sediment Coring Program

The purpose of this memorandum is to transmit documentation summarizing government field oversight of the
2008 Sediment Coring Program conducted by the Cooperating Parties Group (CPG) on the Lower Passaic River for
the Remedial Investigation / Feasibility Study (RI/FS) of Operable Unit (OU4) of the Diamond Alkali Superfund Site.
Field oversight was conducted by Malcolm Pirnie, Inc. (MPI) on behalf of the United States Army Corps of
Engineers — Kansas City District (USACE) and the United States Environmental Protection Agency (EPA). Oversight
documentation includes the following attachments and deliverables, which are attached to this memorandum:

Attachment A: Malcolm Pirnie, Inc. Oversight Forms. Field oversight covered both sediment probing and
sediment coring activities. Sediment probing activities were conducted by CPG prior to sediment core collection to
estimate core penetration depths in areas where coring had not been previously attempted. Oversight of
sediment probing consisted of one day of field work on July 25, 2008. Sediment coring activities were conducted
by CPG from July 30 to December 16, 2008 and consisted of 69 workdays in total. Oversight was conducted on
eleven days (covering 16 percent of the CPG field work). Oversight was “front-loaded” to the earlier portion of the
field work, occurring between July 30 and September 25, 2008.

Attachment B: Progress Memorandum to EPA and USACE on Initial Observation of CPG Sediment Coring
Program (dated August 12, 2008). After four days of oversight observations, a progress memorandum was
provided to EPA and USACE. With one exception (which was corrected in the field), field work was being
implemented according to the approved work plan and standard operating procedures. Field observations
requiring further discussion with the CPG, which were raised in the memorandum, were resolved as follows:

1. Use of wire to divide core segments. A concern was raised in the memorandum that the use of a wire to
divide core segments could result in a top-to-bottom smear zone down the center of the core segment or
disturb and ‘drag’ coarse-grained materials across core segment boundaries. The CPG submitted Field
Modification Form FM-080823-1 (effective date September 3, 2008) to address the concern and required
the use of wide blade, stainless steel spatula(s) to separate core segments, specifically when the core
included more than one sampling interval.

2. Use of core catchers. It was recommended that use of core catchers be discontinued in areas with
cohesive sediments. The CPG’s consultant ENSR committed to attempt to collect sediment data without a
core catcher (two attempts) when working in previously uncharacterized areas.

Attachment C: Malcolm Pirnie, Inc. Quality Assurance Field Audit Report on 2008 Split Sample Collection (dated
September 24, 2008). Throughout the CPG sediment coring program, oversight staff collected government split
samples on behalf of EPA and USACE. Government split samples were collected from 4 percent of the CPG
samples, yielding 30 split samples plus two field duplicates. Split samples were collected and shipped in 17
separate events between August 5 and December 9, 2008. A field audit was conducted on September 24, 2008 to
confirm that split samples were being generated according to the Oversight Quality Assurance Project Plan and is
documented on the attached form.

Attachment D: Malcolm Pirnie, Inc. Split Sample Comparison of 2008 CPG Sediment Coring Data (dated October
5, 2009). Split sample analytical results provided an independent analytical dataset that was compared to the
CPG’s sample results to investigate precision, accuracy, and potential bias. The split sample comparison showed
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significant and substantial biases between the government and CPG datasets for the
polychlorodibenzodioxin/furan (PCDD/F) congeners, total organic carbon (TOC), and polycyclic aromatic
hydrocarbons (PAH), except for Anthracene, as documented in this report.

Attachment E: Independent Investigation Reports (prepared by CSC Environmental Solutions and Interface, Inc.,
dated March 16, 2010 and January 2011). In response to the observed PCDD/F split sample analytical result
discrepancy reported by MPI (refer to Attachment D), an independent investigation was contracted by EPA and
completed to review the CPG data generated by Columbia Analytical Services (CAS) and the government split
sample data generated by AXYS Analytical Services (AXYS). The conclusion of the investigation was that the
PCDD/F data generated by CAS was biased low by approximately a factor of 0.5. The investigation provided a
“correction factor” to adjust the CAS PCDD/F values, assuming that the AXYS split data represented the true value,
as documented in the two reports.
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LPRRP-02-Sediment Probing

Total # of pages:

ﬁ\;dn Probe Chart
CPG Pmba D5

siduiony oqouyg

A1) kg vonensuag

Northing Easting
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(1) ydagy tare

adAy jusunpag
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Additional comments on sediment probing operations (if necessary):

=Ty *AMV?’E’%&%?‘%

Maleolm Pirpie Ine. Oversight Staft™s Name (printed):

A
ooy, 7k i,

- Ovdgsight Staifs Signature f
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LPRRP-02-Sediment Probing

Total # of pages: _

Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

7 SEDIMENT PROBING
Probe/Core Designation; ' Target Location: . Date: ¥
o ' wi AT sand
% AT . , v e
b O . Northing: Fs# | 215 - Time:
- Rasting: 5499 2 =y Bl R =

Name(s) of Contractor Samplers (Include Boat Captain Name):
T mgﬁ%:w

Teee oz, — Thod woifhe
Sampling locations agree with those specified in the | Was the probe equipment properly rinsed
QAPP/FSP: i betwgerrattempts?
1 es No n/a

V’{’i’s No - Comment:

Was the probe advanced using the technigues described in the SOP (two-handed technique, hands held
c\ic:;;&f?’chcst, probe advanced robustly):
Yes © No
Comment:

Sediment Probe Chart
( PG ?%obe (D) 4:

e s - 7s ~

5 g & =

-2 = o s =

é = g & 3 g
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= = vl = 4
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[ = e i34 o
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Northing Easting
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LPRRP-02-Sediment Probing

Total # of pages:

- Sediment Probe Chart
CPG Probe 1D #:

B0

sydiuay Vool d

adA 1 woutpag

{13) widagy 1o1E M

SSUONBAIISGO) JOYI0)

{1y ) dagq uonenausy

Northing 1 Easting

Additional comments on sediment probing operations (if necessary):

BoAT wlET Aokt

Maleolm Pirnie Inc. Oversight Staff’s Name (printed):

i
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Orversight Staft7s Signature f 2

: 4 e ?f’é/ . w/ é
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LPRRP-03a-Core Samfa]ing

l/

Total # of pages:

Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

CORE SAMPLING

Sediment Core Designation:

Bt —cl

Easting:

Target Sediment Core Location:

Northing: F o6 609
s 8 F951

Date: _4'/?0/08

Time:

O?DO ¢ /°C,

oSE: Dave Kowsls

Name(s) of Contractor Samplers (Include Boat Captain Name):

j Steve G-ch*“Jk; _
Ef\ffﬂ- . 00/\ g«pu}&. , Mi‘k.f_— H*"'f(f ; Jf[ﬁ /L/O/‘Z-e,f'

recorded into the field notebook:
Yes I No (comment)

Necessary information (spécified in core collection SOP) 7

Sampling locations agree with those
specified in the QAPP/FSP:

P(Yes I No

Core advanced via:
I Pushing (piston/hand) mﬂaracore

T Other (comment):

Was the core tubing rinsed thoroughly
between attempts?

TYes I No }(,g/a

Was the vibracore motor turned on immediately after the
core tube penetrated the sediment?

%Yes I No

Was a core catcher used? If so, why?

R ¥es TN

Yes
To achieve jwllcieh
re (Ic—v’c_.g’,

i

™ Yes

Were multiple attempts made to advance the core?
%0 Comment:

Was a short core collected?

™ Yes No

Short Core Designation:

Northing:

Easting:

Offset from Target:

LPRRP-03a Core Sampling, Page 1 of 2
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LPRRP-03a-Core Sampling

Total # of pages: _7’& | ' .

Core Attempt Chart ' L _ "

CPGCoreID#: BEA4EF-C 1

o SIEZEEL|E ETBEE IR IEE
' @ a a8 g a |=— & 2 0%
it 5“-‘5 e < E [a)
2 = 9 Twa |E 5l HERER
g Bl f|828| ¢| 21400 ¢
2 ] o % 1= G G =
&, = i=! =
Northing Easting a il
|
T
C
“d
Final ‘ 395, : .
24 | Foctor.o8| 5878376 |3 e |V S| 8 {98y F

*Disposition: R-Relocation/A-Abandoned/D-Disposed/
S-Save until complete/F-Final Saved

Confirm core labeling and handling by checking appropriate boxes below:

}(core Labekd  [5€ore Sealed rked with "Up" }émred (iced, under tarp)
Deviations: N on £ ASCTIED

Correct decontamination procedures performed for field equipment (if applicable{é: ~N / A )
pr sposal

r~ Proper decontamination solutions used |~ Decontamination waste collected for

Additional comments on sampling operations (if necessary):

Malcolm Pimie Inc Oversight Staff’s Name (printed):
DAviIiD 5. FolTER

Oversight § Signature . Date: .
)2 T ( 3 G( ¢ B

\

LPRRP-03a Core Sampling, Page 2 of 2
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LPRRP-03a-Core Sampling

Total # of pages: lp:

CORE SAMPLING

Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

Sediment Core Designation:

%% ‘f?’ C ‘IL Northing: Fo0é 609
spF171

Easting:

Target Sediment Core Location: | Date: = / 3o / 08

Ti:rne: / 035 ’

PR

Name(s) of Contractor Samplers (Include B

OsE: Ceopf

oat Captain Name):

Dave K’»wa{fk]j Steve Ge:.«(om.fk-"

/r[/'ﬁ./'/b/z—tf‘

N Poa Bogye ;. Mihe Havier j
Necessary information (spciffed in core collection SOP
recorded into the field notebook:

%Yes ™ No {comment:)

XYes I” No

Sampling locations agree with those
specified in the QAPP/FSP:

Core advanced via: ’
Wushing (piston/hand) X\/ibracore
* | 1= Other (comment):

Was the core tubing rinsed thoroughly

between attempts?
%{es " No T n/a

Was the vibracore motor turned on immediately after the
core tube penetrated the sediment?
XYes " No

Yes I No

Dr,r}/e/ ﬁefgﬁ AO‘IL b.f./fl

Fe tover Cbu('i _b;ti ti(.‘u
A i'..c%('/‘“ece drus g nex

%S a core catcher used? 1f so, why?

-

T

:lfr:g(

- Fom -

Were multiple attempts made to advance the core?
Yes T No Comment:

a s 46@'\/ ﬁ.‘LC(_;Q

A -irfﬂ)'A‘f'\{'LH ‘I‘ W
@> E) I’la«rﬂ —’a rafvblicient e ("""”I"zfd"‘l-

2'\4 Af—f@,w\/g‘f OA;I/((,/* ﬁ‘it‘/tf‘é f=

G ood .

[eb c=re  Sitn (0 rewy. (fcj‘cc'f) Easting:

Was a shoft core collected?

XYes I" No

Short Core Designation:
dpdt ¢
Northing: Fo & 60 %, 4 ‘f

533 6Lé-16

Offset from Target:

LPRRP-03a Core Sampling, Page 1 of 2
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LPRRP-03a-Core Sampling

Total # of pages: ?" | _ : .

Core Attempt Chart '

CPG Core ID #: *@/raf ¢+7 - < ‘74

O oleslgose =0 % oF |F |8
A A A
> = o [T =1 2 12 (B ¢
= = O wga |E =4 g la |B &
5 = 5 B2 |3 | <2 |2 |*E
E = 2312 ol gl=s| 2
“ SlE T 83 2,
Northing Easting = =
) / o
cr | Foldol o | SEFEIZYe |35 e [P K8 <eAD
c3 | Febbo2so 58383340 |3%[cerr |y 4S5 784D
Bt
<
. kn
Final - 5/ X A .
; ) ;2—‘ e - j [ M
Cy Fob{of. 6| SeFELLU 3/3 cele 'j ¢, ¢’ 4. 6qel [—

| *Disposition: R-Relocation/A-Abandoned/D-Disposed/

S-Save until complete/F-Final Saved

Confirm core labeling and handling by checking appropriate boxes below:
Nore Labeled ?iore Sealed \;(Marked with "Up" }3<§t0red (iced, under tarp)

Deviations:

Noneg NerEp

Correct decontamination procedures performed for field equipment (if applicable):
Proper decontamination solutions used ~ j~ Decontamination waste collected for proper disposal

Additional comments on sampling operations (if necessary):

C?"" é’{frj "6\1;‘:0\ 6"'[4_0/»1 é’r (J*(!(Itj?

Malcolm Pirnie Inc Oversight Staff’s Name (printed):
DAVIIO S, FoSTER

Oversight Staff’s Signature Date: :
(RN /3¢ [8
\ —

LPRRP-03a Core Sampling, Page 2 of 2
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LPRRP-03b-Grab Sampling

Total # of pages: 5/ .

Passaic River Study Area CPG Overéight Project
Remedial investigation Sediment Sampling and Analysis

GRAB SAMPLING

Sediment Grab Designation: | Target Sediment Grab Location: | Date: .
1 /30/08
J 1

Northing: Time:
Easting: '

Name(s) of Contractor Samplers (Include Boat Captain Name): - | .
C«Pf- Dave Kown_/.rk Y St ve Giaicmfh_f (O Si:_—)
Deon Bove ; Mike Lnurer . JeLF Helzer/ ensrL)

Necessary inforfhatich (specified in grab collecfion SOP) Sampling locations agree with
.‘recorded into the field notebooks: those specified in the QAPP/FSP?
™ Yes T No(comment) Myes T No

Idenitify the type?grﬁb/sampler used (e.g., ponar dredge; van veen samp

<.,,/\/o CrAR SCAMPLES 08SV7D

| Was the sampler rinsed properly between muitiple grab attempts at thegame location?
1T Yes MNo TINuw ont: N

orMox corer):

[ Grab Attempt Chart /
CPG Grab ]D #:

o~

g YETIRE
& &8 | B
> — = g
= ] fl,_] —
: el eg| ¢
=1 gh'& =
= 5
=
&
=

5 | Other Observati
. - *

Northing Easting ther Observations

/
r /
Final /

*Disposition: R-Relocation/A-Abandoned/D-Disposed/

S-Save until complete/F-Final Saved

LPRRP-03b Grab Sampling, Page 1 of 2



LPRRP-03b-Grab Samp!in g

Total # ofpage's: b

Confinm grab sample labeling and handling by checking appropriate boxes below:
~ Top 1-inch layer removed for Be-7 analysis [~ Remaming sample homogenized

™ vVOC co]]ected = Samplke jars stored on ice

Deviations/Comments:

Correct decontamination procedures
 Proper decontammation solut}

ormed for field equipment (if applicable):
used I~ Decontamination waste collected for proper disposal

Additiona) ecfiments on WW Vﬂ |
No GERAB SAMPLES
' ohSErRVEDL oN TH(S DATK

Malcolm Pimie Inc Oversight Staff’s Name (printed):
DAVIDO S, FoSTER

Oversight Signatyre Date:
+ / Jo / o8

(

LPRRP-03b Grab Sampling, Page 2 of 2



LPRRP—OS-Decontaminglion

Total # of pages: g—[ ?’

Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

DECONTAMINATION (ONBOARD BOAT OR AT PROCESSING FACILITY)

DECON PROCEDURES SHOULD BE DOCUMENTED TWICE PER WEEK
FOR BOTH ONBOARD AND ONSHORE SAMPLING ACTIVITIES.

Were all of the following steps performed in the correct Location:

order: I lab X’boat

™ Yes BQ\IO (cormment:) A / A”' Time: ,
© /135

Names of technicians:
Steve Gadvashi (o
Dare_ ‘Kawa{f& (OJJ_

Equipment type:

I, washed with laboratory grade detergent
™ rinsed with distilled water

™ rinsed with acetone, then allowed to air dry

I rinsed with hexane, then allowed to arr dry
o ™ Laboratory equipment
.7 rinsed with distilled water

‘ = Ponar dredge (or other grab sampler)

oat equipment

Rinsate collected and disposed of in the appropriate containers:

™ Yes No {comment:) N/ A

Decontamination steps involving acetone and hexane were performed under hoods (applies only to
processing facilitv):

v ooy nfa (on hovt)

Additional comments on the equipment decontamination process (if necessary):
ﬁf;iff_ H/f”r'VeF qufcf éa%‘wee_«\ 47’1‘@—«{:{1
- C - X
cz;,cs3;C¢

Malcolm Pimie Inc Oversight Staff Name (printed):
DAvVIO §. FoSTER

Oversight Staff’s Signature: Date: . )
CoM Aot | 2[5l
o

\

LPRRP-05-Decontamination, Page 1 of ]



LPRRP-03-Decontamination

Total # of pages: 4

Passaic River Study Area CPG Oversight Project
Remedial investigation Sediment Sampling and Analysis

DECONTAMINATION (ONBOARD BOAT OR AT PROCESSING FACILITY)

DECON PROCEDURES SHOULD BE DOCUMENTED TWICE PER WEEK
FOR BOTH ONBOARD AND ONSHORE SAMPLING ACTIVITIES,

Were all of the following steps performed in the correct Location:
Corder: 7 lab wBoat
Yes wRo {comment: L Time:

L7 - (B0
Names of technicians:

- washed with laboratory grade detergent Al MOD Bogd — B SEe
" rinsed with distilled water N o %%@wg.,&{zm =~ Bt o

oo . . (SRS N - i
rinsed with acetone, then allowed to air dry i et s B

S . Squipment (ype:

rinsed with hexane. then allowed 1o air dry Equipment type
) o Laboratory equipment
rmsed with distifled water

LFo BEPNES AT Lpad TTUBGs TRl ‘

1 FBD T Sope Beareed. A N Vﬁfyu‘ equipment

DB, Bha B T BWSE. et | v bodt equip

Rinsate collected and disposed of in the appropriate containers:

Aonar dredge (or other grab sampler)

Yes @ No (comment;) |
Hj&w@ ﬁmi“ 1% Ep s BT B s b gl o 3 . B
H . Y ORRE 3’——7&%@ T WA SR dad TR Z0mEasd S R

- Decontamination steps nvolving acetone and hexane were performed under hoods {applies only to
i processing facilipy .

Yes - No {comment:)

! Additional comments on the equipment decontamination process (if necessary):
T TR TTRATT A B T 8 I
¥ H i e By . - .-g S e
VI W B TR s s T AT RS 1 T TR
o ORI Bl gr . TRose. O ZATRRD L AT
SEestny BH st Wil TZeer. e

FMaleolm Pirnie Ine Oversight Staff Name (printed):

A

] Fi —
N N e B s 1T AP
 Oversight Staftfs Sigmmzre;ﬁ'

! Date:

Lo /7 / Fop o 8
Y B/ A o B

A Y

T g B 02385,y

SV



LPRRP-03b-Grab Sampling

Total # of pages: 2

Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

GRAB SAMPLING
Sediment Grab Designation:  Target Sediment Grab Location: | - Date:

|
Zoti - L gl T N()rl‘hing 71359, 58 F Time: AP,
Easting: £%0f S :

L1028 = 10 50

Name(s) of Contractor Samplers (Include Boat Capm:n ame): ;m‘ TuYsKd - S

| Pefiach sopiel, Tl Dein. fowsasid (SARe TR e oen s
FUNE. SACTe Bt Livinag ey [ Ry v, B,
\ﬁcussan information (specified in grab collection SOP) Sampling locations agree with
E;;g)/{ﬁud into the field notebooks: t«];(j/s;speciﬁed in the QAPP/FSP?
Y Yes © No (comment:) “Yes © No

I{icnm\ the tvpe of grab samplcr used (e.g., ponar dredge, van veen sampler, or box corer):
2 DR | STAR h 2 AT %%ﬁmﬂ

\/\v as the sampler rinsed properly between multiple grab attempts at the same logation?
Ves No \/I'f{) BATPCELL WAS TROPE 2 Bt BT

T
Comment: vwesr wieee. i AT Pl ARTEOPTS Pg. e

Grab Attempt Chart

Sl {erb D& -

(D #syo
ad{ ojdweg

siduiany grin
(queiq pray/qeds)

Ldwane jo vonsodsig)

Other Observations

Northing Easting
Fhrbail. ERAD BATE G
GrA 7130253 A4 S92 1Tl aue | T4 sy
¢ : Pl SRRt Sptyiin
B _ ) p I » P o
Ged Tl .24 | eay0B, o4 S | F2e Seveg

Finul

*Disposition: R-Relocation/A-Abandoned/T3-Dis nosed/
S-Save until complete/F-Final Saved

LERRPO3D Grab Sampling, Page 1 of 2
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LPRRP-03b-Grab Sampling

Total # of pages: 2.

| Confirm grab sample labeling and handling by checking appropriate boxes below:

Vﬁf‘:);,a [-inch layer removed tor Be-7 analysis lenaining sample homogenized
9/{/;){ collected  %Sanmple jars stored on ice

Deviations/Comments:  wlpsifo. QgTeDy

Correct decontamination procedures performed for field cquipment (if applicable):
Proper decontamination solutions used Decontamination waste collected for proper disposal

Frewr B@Qurtiendl wins ot Baste W i TRt W AR .

Additional comments on sampling operations (if necessary):

- Malcolm Pimnie Ine Oversight Staff™s Name {prinied):

A

T s Funis

|

Oversight StAffs Signature f y {/ ! Date:

22 of 2

PRRP-O3b Grab Sampling,
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LPRRP-03a-Core Sampling

Towal £ of pages: 2.

Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

CORE SAMPLING
Sediment Core Designation:  Target Sediment Core Location: | Date:
o J _ Bia{zmB
AOB 5™ LAl = D577 | Northing: 7 VIEYILC T Time: ey,
' Easting: &mﬁ;g% @ﬁ b e PR N
Name(sy of Contractor ‘Samper tinclude Boat Cay }E‘L:n Name): ,4{; ey Lol = Pt s
Srgard Sy, I . e, KowlAvstl Zovne ) et a% T
HTEAE 2 DOv B LT ) e HAysse, - BadsE.
Necessary information {specified in core collection SOP) - Sampling locations agree with those
r;:}micd into the tield notebook: spegified in the QAPP/FSP:
¥ Yes < No (comment:) 59{65 7 No
Core advanced via: Was the core tubing rinsed thoroughly
" Pushing (pistonhand} ?v’ébracore between attempts? _ /
ol © Yes ¢ No */a
her (comment): N
- praY o aciEr@®T e
D petAotn Tote Boacch L8886
“Was the vibracore motor turned on im mediately after the Was a core catcher used? If so, why?
| Ly ube penctrated the sediment? 7 Yes " No
¥TYes - No P T T N S
l 2T Fole Lo et FawE. TD
| EoyriRmTond .
[ . . i
. Were multiple attempts made to advance the core? ! Was a short \Cﬁl;g,coliected‘?
(es NO Comment: Yes No
Short Core Designation:
Northing:
Fasting:
Oifset from Target
LPRRP-0U3a Core Sampling, Page | of 2
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LPRRP-03a-Core Sampling

Total # of pages: 2~

Core Atempt Chart

i

T

51 {um iD#

-~ ST TR s BT R 2o
5 Z TE EiE ¥ ZE T2 glgs
¢ & N T D L ZE 28
: =y £ o ; = = A Qs
E = F EFEME e lE T
] & = = e =T =
g & Foa R = g i ° c
- Z £ % =
. . ~ . -
_____ Northing Easuny =
i Hy
L & . -
; - ., &} st 9 ¢
A 7i2is5B.24 B5G107.37 09 2%s cooe. |5 1.8 sy AL =
- - 5 L PP { =
2 NBET .85 (SFG-B5 Ae B8 lcope, (T B 5.0 g3 &=
Final

*Disposition: R-Relocation/A-Abandoned/D-Disposed/
S-Save until complete/F-Final Saved
Confirm core labeling and handling by checking appropriate boxes below:
v%om Labeled f‘v’fi}re Sealed f‘v’/ﬁarked with "Up" iv’gored (iced, under tarp)

.i)evsmmns: AECREL. 20 ofF maAnO Feue ot of Zefl BTN [P RETEGNA

- Correct decontamination procedures performed for field equipment (if applicable):
Proper decontamination schitions used i_)c:wnmm}mimn wasle coliected for proper disposal
Additional comiments on sumpling operations (if necessary):

- Bttt WATBIL. Poa-its FPEon TOF of- Jeffe. 2 ORib-ids

Hottes THRGAH LAl b ARPROL. Z SEATNEATS

SN

- et L00 WLTT 2 s Tiods ol

/

StocTiod 70 A = ! of Btk sl 7 L
M T2 o prsti B AR B A8 2

o aeis
e . B N WO e SN

T e T

’g&:ﬂ; - Exﬁtﬂ N

R e VO e S g .
; v f .
= ' e g Rens 0T o L ; . ot
L Tined T ﬁ L Y / Flseht taad, > m,ﬁé TEBLA e 5.5 Bad 7§ wgﬁ

Malcolm Pimie Inc ()m gjhi Staff’s Name (printedy:

R Ny = Aww
"mvi $SEITs Signature ' Date:
Lii %, <" f é_é ‘f 7 ;"ﬁ'{?

A I, j
e A &/ J i &
T
s

LPRRP-032 Core Sampling, Page 2 of 2
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LPRRP-03b-Grab Sampling

Total # of pages:  #. ofis

Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

GRAB SAMPLING

Sediment Grab Designation: i Target Sediment Grab Location: | Date:

. i e
EOOT - L4, ~ 04

~ S o

S e d gy s‘w\sﬁ}r . o G

Necessary information (specified in grab cotlection SOP) | Sampling locations agree with

' r%ed intoe the field notebooks: 12(/}59 specified in the QAPP/FSP?

Yeos No {comment:} S Ves © No

fdentify the type of grab sampler used (e.g., ponar dredge, van veen sampler, or box corer):

o T =

e a - i % i H oy 3
’b}“%’%wﬁﬁ, TR e, L2 A R Y Gl ] wT e

\;;i}ihc: sampler Ill]&;t_d properly between multiple grab attempts at the same location?

Yes NO Cona Comment

L Grab Attempt Chart

H § _7\

[¥5]
oy
%
5

joeng

1D #:

spdwaly quein
(1) 19510
ad A srdweg

{(yueiq ploy/quid)

«dwane Jo vosodsi(y

Northing Easting Other Observations

i

1

i

2 (=3
e ow T h 7 el
o % h 5 :
*Disposition: R-Relocation/A-Abandoned/D-Disposed/

S-Save until complete/F-Final Saved

2050 Grab Sampling, Page 1 of 2
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LPRRP-03b-CGrab Sampling

Total 7 of pages: 2. ~% fp

Confirm grab sample labeling and handling by checking appropriate boxes below:

: V’ﬁ}ﬁ I-rch ]"i\f'ﬁl" l‘iiil"i']()\;’(',‘d for Be-7 analwis \}fﬁ;]}ﬂining sample []Q]mgenigﬁd

Deviations/Comments:

Correct decontamination procedures performed for field equipment (if applicable)

Proper decontamination solutions wsed  *~ Decontamination waste collected for propet disposal
s S ANV e
\da, {itior ml comments on s;;mphnﬂ operations (if mccssar\)
S APEEAT. TD B T T o
e P A, L
e e A
s A el éx

i Malcolm Pirnie Inc Oversight Staft’s Name (printed):

L A %MWM

()vcl%igizt Staff’s Signature f / | Date:
| !

A

S0 // //? a / /o g ,
gg:’"% /W ﬁ =4 j Zaok

2
2

'ERS i 5 vy g 5 imin % i -
LPREPO3E Grab Sampiing, Page 2 o
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4
&
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I
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LPRRP-03a-Core Sampling

Towl # of pages: & at2s

Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

CORE SAMPLING

- Sediment Core Designation: Target Sediment Core Location: | Date:
. .
o Biu 2o
Fo0% 7 L2~ OA T Northing: -1 p 27y - Time:
LR R | P &£ g e
| Fasting: e g 495 o - o545

‘\mm 5 oi‘ ( onuduol Samplf_rs {Include BOat C aplam Namd

TPl e ASed -

Aesaned, ,;_;}ggm Tl

A e O S W - A

"':i"..ywz-'-“ Hol 2 - Soa s

e B sboayadde = Lot 8L

T 2 i

Necessary information {specified in core coliection SOP)

! t:;g/g);dmi into the field notebook:
P¥YYes No (comment:}

Sampling locaizons agree with those

ymt{i in the QAPP/FSP:
Yes - No

ore advanced via: )
\/ﬁbracore

" Pushing {piston/hand)

Other (comment):

Was the core tubing rinsed thoroughly

wfea atttmpts"
Yes - No © wa

5

- Was the
- core.tube penetrated the sediment”?
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- Confirm core labeling and handling by checking gppropriate boxes below:
v Core Labekd V"C:)n, Sealed Marked with "Up"

Peviations:
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Correct decontamination procedures performed for field equipment (if applicable):

Proper decontamination solutions used
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LPRRP-03a-Core Sampling

Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

CORE SAMPLING

e

Sediment Core Designation: | Target Sediment Core Location:  Date: o
\ Eio iz ons

Zoofm LBl T I Northing: 7 e84z o0 | Time:
Clasting:, &9 24568 .00
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. Necessary information (spcmhcd n core wl%wuon SOP) Sampling locations agree wrth those
recogded into the field notebook: Eﬂ};ﬁ@d in the QAPP/FSP:
¥Yes - No (comment:) Yes No
Core advanced via L Was the core tubing rinsed thoroughiy
Pushing (;}istow’hand‘) v bracore between attempts?

Yes - No i

Other (comment); .
PR, O e T AR A T2 i

SN OB oz Eaacdh Coild-

Was the vibracore motor turned on immediately after the Was g core caltcher used? I so, why?
core (b€ penetrated the sediment? Veg " No
. ”{35, . No H ﬁHfﬁ%‘Zﬁm s b, YOEL PR L e e
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LPRRP-03a-Core Sampling
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V’(./'orc Labeled V‘é‘)l‘e Sealed WMarked with "Up” Stored (iced, under tarp)

F Deviations:
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LPRRP 01-Daily Oversight Summary Form
Total # of pages submitted 2w 2581}

# Reported: Cores: Blanks
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salipling activitios:  pfes  Sg T eamarn ol S SPELCwReR00

&

Comments/Analyses
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LPRRP O1-Daily Oversight Summary Form
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Miscellaneous comments:
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Core/grab collection

- tasks completed by
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LPRRP-03a-Core Sampiing
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Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

CORE SAMPLING

Sediment Core Des ﬂna{;on Target Sediment Core Location: | Date:

Northing: 72 dssp 82, o
Basting: S %is 7 5T oo

2o R - Camia O
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Necessary information (speci md I core Lo%l cction SOP) Sampling locations agree with those
recggcd mnto the field notebook: Sf’%}ﬁeci in the QAPP/FSP:
¥ VYes ” No (comment?) Vs 7 No

Core advanced via; )
Pushing (piston‘hand} MEJI‘&COI‘@

Was the core tubing rinsed thoroughly
between attempts?

Yes " No *‘/i/l‘/:i

ey g e R
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Other {comment):

w2 Fe

- Was the vibracore motor turned on immediately afler the
coreiube penetrated the sediment?

Lﬁf@x - No

bt P vE A B

YRS
Were multipie agtempts made to advance the core? ‘iy short core collected?
 Yes gjﬁ’ Comment: ¥ Yes © No
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] S-Save until complete/F-Final Saved
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Core Labeled wUore Sealed «Sarked with "Up” 'V‘S?Z;ed (iced, under tarp)
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Correct decontamination procedures performed for field equipment (if applicable):
Proper decontamination solutions used ¢ Decontamination waste collected for proper disposal

Additional comments on sampling operations (if necessary):
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e SRS ?’w&i ST fosd. P Dol e TS

Een R T 25 “*% @“Hffv’@% ﬂif.:ﬁieg o AT LT,

ey 4
o * e b opm oy —— . s i
R A R i - N S e e T £ .
e ] PR I U e P T AERr, YR el WL e P

L~
£ty | et BPrnesad

s, TF

. s Y ey
D SRNT A eum ek | APPE

Chalcolm Pirnle Ine Oversight Stafl™s Name (printed):

e

e

gﬁm‘% 4

/.s'z;ﬁwfi AR L
wit's Signature [/,

LPREP-G3a Core Sampling, Page 2 of 2

T P Y



LPRRP-03b-Grab Sampling
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Passaic River Study Area CPG Oversaght Project
Remedial Investigation Sediment Sampling and Analysis

GRAB SAMPLING

Sediment Grab Designation: Target Sediment Grab Location: | Date:
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PRRP-05b-Grab Sampling
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LPRRP-03a-Core Sampling
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Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

CORE SAMPLING

- Sediment Core Designation: Target Sediment Core Location: | Date: ‘
Bl [zoe B
OB P - AR I Northing: 7z @ Bt 00 C Time:
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PRRP-03a-Core Sampling
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Proper decontamination sohitions used Decontarination wasie collected for proper disposal

Additional commenis on sampling operations {if necessary):

E %

I - B — il p e
Colet el EhdepaiTeeess AT BEY o avf. Logt

RETEA TN e | AT i E4T

(aitds Ereoiedy e Yrchidnd tp  TTD truZe ¥ st e
. %
&@;:ﬁéﬁ,{& T %y . W},.saﬁ@{ﬁ% [ S Wﬁwg § PRy R
Fotr Fgpeeng ot & g

CE Capr. Ao
4

i, , . . N ”
W E e o L 5 ey @%; Y e

PR . -
e s I =

o e e -~
i Laetgl T P et gy
LR M T 1 i am'.%};‘_“&;j’;;myﬁ{\? e e 2%d

ersight Staft's Name iprintedy:

TREP-03a Core Sampling, Page

s

e —

A m



LPRRP-03b-Grab Sampling
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Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

— GRAB SAMPLING
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LPRRP-03b-Grab Sampling
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- Confirm grab sampie labeling and handling by checking appropriate boxes below:

OC collected

I Deviations/Comments:
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LPRRP 01-Daity Oversight Summary Form
Total # of pages submitted

Passaic River Study Area CPG Oversight Project
Remedial Investzgatzon Sediment Sampling and Analysis

Daily Oversight Summary Form

- Form Desigration: LPRRP-01-Summary Form | Date:

W\"\M cather Conditions: - Affect Sample Quality: | Air Temp (F):
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I Name: P Team/Activity Observed; oversight/otficial visitors:
| ittt de Uil Erma ¥4 =08 T ettt
‘ TTEN. SOV | T regfire ®
f il mwﬁw;w@ - Bt B
o W%&‘“ - 5%-3‘ e R e e B

?-6 z@&*ﬁ&ﬁ?ﬁw o ad NP

DL\ iations from USEPA-approved x\mk plans:

Curs, cotlection activities: Total # Observed/ /Reported: / .
# Reported: Cores: _ . Blanks_ Abandoned  Other
IS Core 1D = Tube Materig " Recovery Description (%) and
Ulvpe/Length Dl‘;p(}:ll
(Pl B VS Ch | el - (o) O P PEiolbars , ATRROHCD
= : et e aea ; W«&@irffx ’g‘éﬁgg&&%z
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LPRRP 01-Daily Oversight Summary Form
Fotal # of pages submitied

%pht sample misuuon activities: Total # Observed/Reported: /

* Reported: Core Blanks  Abandoned _ Other

sampling e el z%f,,m, TES Pegfopeit

i u\.i

* Comments/ Analyses

TSI Core 1§)~ TSt Sampk 1{)

' Decontamination activities: Total # observed Lab: o Total # observed Boat:

| Sphit sampie activity comment;

H

- Problems encountered/solutions im plemented (i necessary):

- Safety concerns/issues (if any);
p S

wnts (f necessary. Include a description of any water column sampling




LPRRP &1-Daity Oversight Summary Form
Fotal # ot paces submitted

- Miscellaneous comments:

J —

. y T T T " ] L

I Core/grab collection i Field activities observed  © Total number of | Lab activities observed by
| tasks completed by | by govemment oversight | cores/grabs processed | government oversight
 CPG: - personnet; by CPG: | personnel:

{‘ores:ﬁ‘% FCores: e CCores: & i Cores:

CVan Veens/Grabs: 2o Van Veens/Grabs. Le . Van Veens/Grabs: we © Van Veens/Grabs:

- Abandoned: 1. Abandoned: Lo L BIANKS e | Blanks:
- Blanks: o=  Blanks: o= Samples shipped: | Decon Activities:
- Decons: . - Decons: o= | Splits Taken:

; |

| i :

? Malcolm Pirnig inc Field Representative Signaiure;ﬁf
! o A

! & ‘,f;- J).,@:xf &
: E\\ ;A 41
oaf;f:;‘*% R * LY —_—
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LPRRP-03a-Core Sampling

Total # of pages:

Passaic River Study Area CPGiﬂf}versight Project
Remedial Investigation Sediment Sampling and Analysis

B CORE SAMPLING
Sediment Core Designation: | Target Sediment Core Location: ! Date:
- - R = T 5 | [ el
; 2P OO \ux g P 4 O 5O Time: e,
; e B g B

basting: 2,23 o ié&& £

Name(s) of Contractor Samp fers (Include Boat f;dpm in Name): e, %%f*:‘f:ﬂ £

H ; - @ T o
FTNE EonALE Y ‘"‘“"Mﬁ 5 o TEAF orditile o r;mtwf;w
*",z«a?m;az%%&;zﬁ*f&%%% Lopmarr ™ Thed A WRET, §
\I scessary information (specified in core (,GHU.,UL}EE SOP) Sampling locations agree with those
f&}dué mt(} the field notebook: yﬁd in tﬁe QAPP/FSP:
¥Yes © No {comment:) “Yes No
; Core advanced via . Was the core tubing rinsed thoroughty
. . . . e AP OTy gife 2
Pushing {piston/hand) ‘L/’ﬁbracorc b;:%m attempts?
Ye No ©onfa

Other {comment):

Was the vibracore motor turned on immediately after the Was.a'core catcher used? If so, why?
core ube penetrated the sedimen? “Yes " No
v es No wity PhiGed PRorligio =Y
PW meiug}m attes mpts made 1o advance the core? Was a short core coliected?
¥ Yes NO  Comment: - Yes - No

Short Core Designation: &

Northing: ?OZM;% T, %,$

8

Lasting: ;z:.; g«}aﬁgﬁ?é?

Offset from Target: ip

Bl
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LPRRP-03a-Core Sampling

Total # of pages:

Care Ai{‘%mpt Chart
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Northing . Easting
: . st = £ : *Z ; | g g :
el | 724355, 0 555 AG8MWIYE cope P o4 n2 o] A
¥ B / ) ] . 2 2 %; &= i p P
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2 724351 50 =8nau770 50 2% cpeeo | B0 BZ g £

Final

*Disposition: R-Relocation/A-Abandoned/D-Disposed/
S-Save until complete/F-Final Saved
C O)i"l rmy core labeling j}%hand ing by checking appropriate boxes below:

- Core Labeked Core Sealed Marked with "Up”

Llevianons:

stored {iced, under tarp)

Correct decontamination procedures performed for ficld equipment (if applicable):
- Proper decontamination solutions used ¢~ Decontamination waste collected for proper disposal

Additional comments on sampling operations (if necessary):
CoB Lol lpttifle =ITytilr 1 Coprts. :
PEAREN M. PP (5 o TERBRAL. LaxT RO

o w« DT CeRTe Dumasd o el Lt
H

Maleolm Pirnie ne Ov ersight Staff's Name (printed): -

1 ?MQW v@‘;#g’% ] ; .
Ov uaz%fl Staft™s Signature f )y 4 J - Date:
: % ;/’ :;/ f’i’ Py ,,:f“”? .y

; - s I :

kww . f’fﬂ/‘fﬁi_ 2o D

e
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LPRRP-03b-Grab Sampling

Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

GRAB SAMPLING

]

\u,fmu Ciran Duwmmm : m:wu \gd.mg W Grab L ocation: Dmc;
. -y T I Gzl
Zm% é“%@&j St f W \é(_}ﬂ%};;}u ?§ﬁ§z}d Y I]lﬂﬂ. 1
: yr : H
| | Easting: 5%, S Tt N By
- Name(s) of Contractor Sazap!ers (Include Boat Captain Name): %g% Wﬂ%ﬁyga;
; % e, ,.,f,,m e
Qﬁ@wf‘ %ixmﬁ”w%m "‘i‘f?wm@? Emﬁﬁ it £ < Sk ST
BRI LN e ki e e S8 e gL SE. )
\u.,u,\an information (specifi cd in grab collection SOP) " Sampling locations agree with
: m?afdu into the field notebooks: | thosgspecified in the QAPP/FSP?
AT No {comment:) ¥ yes No
- . i
[ Identify the type of grab sampler azsc‘:d {e.g., ponar dredge, van veen sampler, or box corer): ;
T PRL 5&5 ’ BT B A Zt T T iede TR 0 W Al E
\;’;ﬁ}ﬁe sampler rinsed prcﬁpem br,m een multiple grab attempts at the same location? i
?
va Comment: |
(Jnlb Aftem pt ¢ ?;mt
IniGrab 1D #: o B B B f

-~ : T BNV I oy
) f =, B2 <
F Y H — H | s
= ; D LI N T I no
I 20 OE3 =
- PomE o
R i b AL o
= o A
] . i iy T e~
clo= | T B =
o= : | — ‘ =
L= i TR o
= i - i - |
i i = : = i
i : o : =
: — :
=t i
E i
3 !
o i
- |
k-3

Northing Other Observations

Disposition: R- ‘?c wations A-Abandoned/1)- Lsposed’

S-Save umiiwﬂn&t,fr% af\ind




LPRRP-03b-Grab Sampling

Fotal # of pages:

- Confinm grab sample fabeling and handling by checking appropriate boxes below:

Fop T-inch laver removed for Be-7 amalysis Remaining sample homogenized

VOO eallected Sample jars stored on ice
Deviations/Co ents: 4 . o i . )
CVIgLic (, CITIY /L}% W%T;_ s . S‘f{zsm @ %ﬁ.%wézg?{’?; i‘,#**i’i:fg,‘:ﬁ“]

Raitcn ol P T el faBah  SaT@ e e Mﬁ&’
o ettt Aranedth o rofwmpi

Correctdecontamimation proceliures perfor med for field equipment (if applicable);
Proper decontamination solutions used Decorgamination waste collected for proper disposal

Additional comments on sampling operations (if necessary):

Malcolm Pirnie Inc Oversi ight Staff's Name (printed):

T i fﬂ%‘
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LPRRP-03a-Core Sampling

total # of pages:

Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

| u CORE SAMPLING

' Sediment Core Designation: Target Sediment Core Location: | Date: i

o | zoeiy
ZOBE ~ i D7 Northing; T Aus. 5}53 Time:

Cbasting: =& o e 0D

Name(s) of Contractor Sdmpiars Inciude Boat Captain Name): §v§% g’%ﬁj,ﬁgfﬁ;’“ﬁ

[Py i A AMPLIALE, = T eh % 2, i L O A ‘%A BedS
N*‘E%?i*%) e ST e S A UL L ' Sl b A, P
| Necessary information (specified in cor€ collection SOP) | Sampl ing locations agree with those
reﬁyﬂed into the field notebook: apec d in thg QAPP/FSP:
- ¥Yes No (comment:) Yes "No
C Core advanced via / - Was the core tubing rinsed thoroughly
Pushing {pistonhand) ibracore

between attempts?
. Yes No \ﬂﬁﬂé

Other (commernt):

- Was the vibracore motor turned on im mediately after the Wagatore catcher used? If so, why?
1 e penetrated the sediment? Ve No
N |y Bl PRaloes Y
! ﬁwwf’
F Were mu Etip;{ggmpts made to advance the core? Waig a short core collected?
Yes Comment: /| “Yes NO et cpnt

et 4 ATTEMED e, ™Eah — - R
f eorkiaX Lo ATTEAN WA Shert Core Deszgnaﬁon:

Northing:
~Basting:

Offset from Target:
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LPRRP-03a-Core Sampling

Total # of pages:

=1

i Core Attemp;t Chart
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et RO AN o JOLIEE ¥ o AR B e
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i : . J
- s ; — R —
' { I
j > ‘
'} Final
!
| ‘““D isposition: R-Relocation/A-Abandoned/D-Di isposed/
S-Save until complete/F-Final Saved
Com‘ rm core labeling ijﬁéj\andimw by checking appropriate boxes below:
Core Labeled Core Sealed wiMarked with "Up” whtored (iced, under tarp) J
- Deviations: 3
" Correct decontami ination procedures performed for field equipment (if applicable):
f - Proper decontamination solutions used Decontamination waste coliected for proper disposal

\dr.i tional comments on sampling operations (if necessary):

]
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LPRRP 01-Daily Oversight Summary Form
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Passaic River Study Area CPG Oversight Project

Remedial Investigation Sediment Sampling and Analysis

Daily Oversight Summary Form

-Summary Form

LPRRP-U

Diate: .

i £ . 52
Fivipeh

Weather Condittons: | Affect Sample Quality: | Adr Temp (F): 24-Hour precipitation:
AM: / Min: w ?gﬁgﬁ )
i AT Tves  ¥No o Start: g
Ll 7 (it yes, dc ribe in Max: o FACT . e
problems section.) End:
A . Water Temp (F)
- caemze B Yes Ko v TTEL, P IS , .
e (if ves, describe in FReeRal o Amount {in);
pmbmms SECHION.)
Oversight StafT Assignments: Other personnel conducting
Namie: Team/Activity Observed: oversight/official visitors:
%Wﬁ";'&ﬁb Rt — TAY e g s S = Frebs WT‘;'?; ~i L
v o “Eﬁ» e B T = e 2 3 i : ;
T ‘mﬁm@w@» s
ST Lo i
B T éi’% £ PR i =) .
¢ Deviations from USEPA-approved work plans: ZEEATs S Pecgtl i, el AR T
Pl & e Alos TRy AT O aTind  Zo0B cCulle= 050 poud 2ueB -dae >
Oipt TR TTo | TRk TRasth

L ore cotlection activities: Total # Observed/Reported:  #5, =

£ Reported: Cores: £ Blanks 52? “Abandoned
£ H £
TSI Core 1 # Tube Material - Recovery Description (%) and
Type/length §)E\};}d‘m on
a’,g; £ ﬁg @ 3 RS g By
g . P T ¥ &f‘i A e A S v
Leon P ~togte. - 650 oiy T o ke et
: A # - 3 s e
L . . . 3R 2 % SO, FERA b
) crfmpe BB e £ D L BUYO ) Fre, Pty
H Nt T
. o i L s - AN &‘f’*‘fﬁ fre a&-ﬁ‘eﬁvw
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LPRRP 01-Daily Oversight Summary Form
Total # of pages submitted 2. o i}

Sphit sample collection activities: Total # Observed/Reported:
# Reported: Cores: B:&i?!\a Abandoned  Other
;
'{‘S‘? ( ore {['} # TS1 Sam; Er;, ID # C omiments/ ‘Analyses

Decontamination activities: Total # observed Lab: Total # observed Boat:

Split sample activity comment:

Probicms encountered/solutions implemented {1f necessary):

APl . T rﬁ%‘iﬁw& o o ""’““ *ﬁ%“%’wfﬁw Farey rﬁ”w S

s ﬁw : AET Bawd  Merh  cofe SRR .%! Tyl

T Tt ety st
%

Safery concerns/issues (f any):

et AR i

mments (i necessary. Include a deseription of any water column sampling

Additional observations
events conducted ):

LPRRP-GI-Summary Form, Page 2 of 3
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Ium! # of pages submited

-Daily Oversight Summa

wy Form
5 ol

s .

Core/grab collection

tasks completed by

PG

| Cores: &2,

oy Yosame  Trakae

LoV cens/lrabs: {7
Abandoned: sz oS

Blanks: o {a-

Decons: 4,

H

Field act'vit%aﬁ%‘ observed

by government oversight
puxsunmi

Cores:

Van VeensiGrabs: vz
Abandoned: vz
Blanks: =42

Decons: 4

Total number of
cores/grabs processed

by (PG

Cores: 2.

Van Veens/Grabs:
Blanks:

Samples shipped: =
OEL Gbte¥TT T

L e il L Eteg s oY

Lab activities observed by
government oversight
personsel:

Cores:

Van Veens/Grabs:
Blanks:

Pecon Activities:

Splits Taken:

\ialuoint Pirnie |
f\

“%
d&f’

Printed Name:
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LPRRP-03a-Core Sampling

3
Total 4 of pages:  #54  ne ,j%

Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

CORE SF{MPLING

Sediment Core Iﬁ}cxign;‘ifia‘m:‘w . Target Sediment Core Location: | Date _
Pl ufsen s
Northing: 76 BR 8. o Time:
| Easting: ?:;, # ﬁﬁ ,;gf, Y o F
Namets} of Co zimug;u%an1plcrs {Include Boat Captain Name)!  pore  phamssce .
LA s ERNIOENR T T T orh gt o Fo i
TN - A T A {‘gf»f&rm\ 3 iw T gt ;Lw;’*w,z, Y
Necessary information (specified in core collection SOP) Sampling locations agree with those
sed into the field notebook: ‘:;pcc.iﬁ‘&é in the QAPP/FSP:
No (comment) *Yes - No
Core advanced via: -~ Was the core tubing rinsed thoroughly
Pushing {pistonhand) &/éi/b;c.ore L}‘“Lm &Ltctmpts‘? ) f’}/
, . Yes ¢ No ¥ nia
© Other {(comment):
\i as theevibracore motor turned on immediate E_’- vier the Was gcore catcher used? if so, why?
coreibe penetrated the sediment? Y ey TUONG A Confil
Yes No AGAST ok B
ok Py BT, T TRR
Pitslignn” o, gy A0TT oty
- Were multiple g -‘m@is made 1o advance the core? Was a short core collected?
Yes 7 Comment: t"jfi* - No

Short Core Designation:

N

Northing: “77 85831 1 5
¢ & LU sl A

it L,

o,

=AY

Easting: =, f <
;

5%

vl
Fopx

g
£

36

. . . i
Offset from Target: 1.8
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LPRRP-03a-Core Sampling

Total # of pages: S ¢ 4§

we Attenipt Chart

A

%
oy
L

)

SlCorc ID#: Zonds » ~i.00 ~ ~5

e

~ SlmE T o oTm TR R s
o prrd AP ot 4 5o |5 (’? g = =
3 = TE Iz EE ez =g 2B
5 & S e i & o c 38
: 2 -2 2 & ) S ¢ 2B
> o =N I 3] = 1€ 5 32
z —~ = 95 S = o ola R w
a = 2 Els -3 2l e
g = = e G = o ) =
2 T 0 et -4 o <
o b = =
Easting -
o
: ! i
_ . . ; e A
g \ Lo TR e i =Rl g 5
B TIn 8BB4 BT BUEIT. 0152035 Lose 2o Belt jioo | 7
o o [ Hp ;oo oy 52 <7 P 4 « I o o
y ' BB AR BRTEREY. 0 00 3 ceee T 3% 2% 8| |
5
P Fop S nera L, #4 g g 5 P2 = |z 2.5 (BT B
o % DREZ ST TRTSL BA 4w |cers T 3.2 2.8 B
Final

FDispostion: R-Relocation/ A-Abandoned/D-Disposed/
S-Save until complete/F-Final Saved

ropriate boxes below;
« Stored (iced, under tarp)

re labeling and handling by checking g

“ore Labeled 'b’?ﬁ}re Sealed

Deviations: plowe,. 808,

hia

Aarked with "Up”

Correct decontamination procedures performed for field equipment (it applicable):
Proper decontamination solutions used  * Decontamination waste coliected for proper disposal

- Additioral comments on sampling operations (i necessaryy:

It

) . = o= e
Cefet 55 v piace 2T & Bemedos
; . B wme ) ok st -
SR SR - T AF y BRG] e S AT B et
P E i

- Malcolm Pimie Inc Oversight Stafi™s Name {printed):

i
V. {
T 1 L, ah e .

()wﬁlswi}t Staffs Sl<‘ et
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LPRRP-03b-CGrab Sampling

Total # of pages: 48 pé& i

Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

GRAB SAMPLING

Sediment Grah {jtzsigi‘lzﬁlion: | Target Sediment Grab Location: | Date:
| ¥ (=, o0t
LOUH v Sl ot S| 3‘50;1;«@;@; ToAB S e Time:
Ldbtl”&f. % %J‘? s gf:}’é:é? ; {:‘3
Name(st of Contractor &m;Lus-’ tnchude Boa ¢ aptain :\Jm\,j T LA M L «;
ENCSANPPTII S A ) “:“‘ Ay TIBA L ““;ﬁﬁmﬁ‘% >
TR, Clee T B YA L Ef,ék‘?%ww-i LA i ar -

Sampling locations faree with
| wmciﬁed in the QAPP/FSP?
es

Necessary information (specified in g b collection S()P) !
[
i No

recopled znm the field notebooks:

" Yes © No (comment)

H
H

Identify the tvoe ofgrah sampler used (e.g.. ponar dredge, van veen sampler, or box corer):

Tt T «ﬁ&f” b ;;’ Pt ih 2T s P
Wagdhe sampler rinsed properly berween mzihip%e gmh attempts at the same location?

Yes No Cona Comment

Grab Attempt Chart

TSI Grab 1D #:

dwane Jo uoensodsic

Other Observations

N Northing Easting
BAT B30 14 A
58357, 94 347 A
LD el tec £ L9 A

Final
o ?@5;% 3 5ie |S8av,e .4 {500
~*Disposition: R-Relocation/A-Abandoned/D- DrspesLd
S-Save untii complete/F-Final Saved

"

.
o

%% T0BBL0-Td SEW Ao 1a .22~

£

Fie o B8P7.0 % g&%%%*ﬁ% 10 imt
1Y ¥

S :ﬁ‘;‘w

e
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LPRRP-03b-Grab Sampling

P

Total # of pages: 7 ¢ |

f ¥

Top f-ieh lver removed for Be-7 analysis Remaining sample homogenized
VOO coliected Sample jars stored on ice

Deviations/Comments:
or TR LTy A waEt VY e ol AR P
b4

oo

e R AN B F N y i -
A TR e SR M{% w5 giﬂm‘s?mm ﬂﬁﬁ?"}‘ i Lo ey ad P i, ?;4‘"'”;‘3;*'-4;8

Correct decontamination procedures performed for field equipment (if applicable):

Proper decomamination solutions wsed  + Decontumination waste collected for proper disposal
Additonal comments on sampling operations (if necessary):

“Malcolm Pimie inc Oversight Stafl’s Name {printed):

= ?‘fi L

Signatyde Date:
Y

LPRREP-63b Grab Sampling, Page 20t 2



LPRRP-03a-Core Sampling

Tord s ofpages:  F& e 1

Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

CORE SAMPLING

| Sediment Core Dest Undﬁ&}ﬂ | ]m et Sediment Core Location: | Date: ;o
;Z%ﬂ» g ES A R [ine D?fgff*‘gﬁ?@m
* ¢ - o i
’%&M,Gﬁ} 2 &2
ame h% of Contractor Sampler ptain Name): s .M,&&, {;-;,,m’*:}

‘,;eu.,,.m 3

T M Dt Bl

BTGP B A ¢ X B mf:g Boeh WA,
Necessary information ( mcnud in core collection SOP )y Sampling locations agree with those
rug}éu{ mto the field notebook: specifted in the QAPP/FSP:

Yes - No (comment) Yes " Ne
Core advanced via: 4 Was the core tubing rinsed thoroughly

o Pushing (pistonhand) V’{?;r:gw?u petween altemptss
Yes No “n/a

Mher icomment);

Was the vibracore motor turned on immediately after the \f‘» as gcore catcher used? If so, why?

corgsibe penetrated the sediment? W Yes " No o
: ¥ fa Fad
“Yes No

s AT B S L -

§ sk @*"’jﬂux i

b el et WE
B T

s made we advance the core? ‘x‘» 15 4 short m)lu wlimtnd
V{fx No

il A A R Y A
Short Core Designation: o7 =

ML T st

Northing: =z @,if 24 .7 %

Basting: E; L=y
= H @é?ﬁs’”té% Eed
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LPRRP-03a-Core Sampling

. %
i b8 P
lotar # of pages: ¢ 5 A LS|
Core Artempt Chart
t . 2
IstCore 1% g2 omBs ~ Bl ~ o N
'S oolToe T o B Rroviiy <R Ee Bl B - "R
= = Fw 52 ¢¥ =z Ed 3L iF izx
P L = e = s e E — % - g =
e vomag 1 © = ST 2
= = g Te s Z £ T BEREY:
= 5 b3S = T = = 4 =2 Pty
3 = Bl = = o
5 T Bl oz lEl 20 T IT B
= 8 =% = & I® =
w 5] a = = %] e
= = £ ~3 =
& = o1 :
o : . = ey
) Northing : Easting -
e 254 7 - _,? B E
- 5y 8 L AT AR I
e w8 - & # £ -
Final

“Lispusition: R-Relocation/A-Abandoned/D-Disposed/
S-5ave unul complete/F-IMinal Saved

- Contym core fabe Emsz d;;;i)mndfmw by checking gppropri jate boxes below;
v{i_m Labeled W ore Sealed wilarked with "Uip" stored (iced, under tarp)

Deviations: ~imeite LT

Carrect decontamination procedures performed for field equipment {if applicable):
" Proper decontamination solutions used 7 Decontamination waste collected for proper disposal

Additional comments on sampling operations (if necessary);
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LPRRP-AU3b-Grab Sampling

Total # of pages:  ¥D  ofF 1l

Passaic River Study Area Cﬁé”bversight Project
Remedial Investigation Sediment Sampling and Analysis

GRAB SAMPLING
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Nai z;géx} &) i(om%}iﬂn;{g; (Include Boat Captain Name): ol ?‘%z,e&w& - el 12,
-3‘;;:? amwwm 7 %?\,@if*‘ ngg%ﬁ g?ig}?‘gﬂw
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LPRRP-03b-Grab Sampling

Total # ot pages:

Confirny grab sample labeling and handling by checking appropriate boxes below:

top t-inch laver removed for Be-7 analysis Remaining sample homogenized
VOC collecied - Sample jars stored on ice

Deviations/Comments: 4 o .
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P xz T 5 . I
PRI FlameaTs Wittt e LAt Doser, =T 4
Wﬁﬁﬁ % °
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LPRRP G1-Daity Oversight Summary Form
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Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

Daily Oversight Summary Form
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End:
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a$§V§é - i P ﬂgzi%““

Pl %’-@’»ﬁr‘”ﬁ%ﬁs@.@w T, D, AeadEn ﬁf&%ﬁﬁ‘w ,s. N -

ﬁ’f‘”‘éﬁ%i‘:«éﬂ Tt Bt TR Al %WW L e Wﬁ% Qwﬁ%%&

P et Ao\ Al e AT A L, MW BT L

|
1
]
|

Liﬁgzﬁf‘?ﬁw— % of. “’ﬁ%*

| Sah,(\ tamuns issues (if

e T %‘f

|
.
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LPRRP G1-Daily Oversight Summary Form
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| Misceltaneous comments:
I

| Core/grab collection

| tasks complered by

CPG:

' Cores:

- Van Veens/Grabs: 17
Abandoned: 1z, somers s
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- Decons:

i

personnel:

- Cores: 25
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F o SoTAT S
' - Samples shipped:
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. Decons:

| Field activitics observed
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{ o
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| Lab activities observed by
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| personnel:
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LPRRP-03u-Core Sampling

Fotal # of pages: #%  mt 29

CORE SAMPLING

- Sediment Core Designation:

R 1 WS < ol ) CNorthing: 72 4 exite. o0 - Time: _ |
Cbasting: 8% oo, o 2358 ‘E

Passaic River Study Area CPG Qversight Project
Remedial Investigation Sediment Sampling and Analysis
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Necessary information (specitied in core collection SGP)
ri;ggded into the field notebook:
I ¥Yes No {comment:}

| Sampling locations agree with those
| specifred in the QAPP/FSP:

CCore advanced via; -
Pushing (pistonhand) Wibracore

Other (comment):

| Was the core tubing rinsed thoroughly
- between attempts?

Yes No %
ey e ATTRGT s
; it o L R CX ) |

- Was the vibracore motor turned on unmediately atter the

Ly be penetrated the sediment?
Lo No

r \t’yaé;;ﬁ)re catcher used? If so, why?

i 5 . "1 |
: es - No !
- 1 .

L eED Pranaed PRodoto WY

- Were multiple agtempts made to advance the core?

Yes ¥NO Comment:

I Was g short core collected?

i ¥ Yes No

| DRI T, e -
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LPRRP-G3a-Core Sampling

Total # of pages: %‘ o Qf

[ Core Attempt Chart
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Confirm core labeling ij;{}ﬁﬂndiing by checking appropriate boxes be%
D ¥ Core Labeled Y ore Sealed wMarked with "Up" ¥ stored (iced, under tarp)
CDeviations: L eypeadn TR
- Correct decontamination procedures performed for field equipment (if applicable):
i
f - Proper decontamination solutions used Decontamination waste coliected for proper disposal
- Additional comments on sampling operations (if necessary):
|
|
|
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A
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LPRRP-03b-Crab Sampling

Total # of pages: ¢ L8 5
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@Mﬁ_ Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

________ GRAB SAMF’L!NG
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Identify the type of grab sampler used (e o . ormr dredge, van veen sampler, or box corer):
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| \\‘;:1},??’\’ mmpicr rinsed propuly between multiple grab attunpts at the same Iocatlea’? '
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LPRRP-03b-Grab Sampling

Fotal # of pages: 7 sf &

G opttom arab sample beling and handling by chegking appropriate boxes below:
W ;}P -inch laver removed (or Be-7 anadysis Renaining sanmple homogenized

- YVOC colected Sample jars stored on ice

Deviations/C s = y . - e : ok
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| . M : WX Ty

Corgett decontamination procedures performed ipe ficld equipment {if applicable):
Y Proper decontamination soluions used Jecontunination waste collected for proper disposal
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LPRRP-03a-Core Sampling
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Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

L | CORE SAMPLING
Sui ment Core Desi ignatio i Target Sediment Core Location: | Date: )

: Zainl ~ Gt - OLeF \Lm LES s B4 - ﬁg F Time: .

- Easting: ;Mﬁ% PBig. | LR T
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i Core advanced via:

Pushing (pistonhand) < Vibracore | between attempts’ f
_ ) . Yes No a
Other (conuent): i

Was the core tubing rinsed thoroughly

| Was thc vibracore motor turned on immediately after the

Was a.core catcher used? If so, why?
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Yes No
Vwre nml[xpy/@@em;}ts made ta advance the e? f Wj}g short core collected?
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LPRRP-03a-Core Sampling
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: W"gié“f.;‘ed (iced, under tarp)

Cure Labelkd v Core Sealed ¥ Marked with "Up"
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- Correct decontamination procedures performed for field equipment (if applicable):

Proper decontamination solutions used

Decontamination waste collected for proper disposal
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Passaic River Study Area CPG Oversight i‘:f}oject
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-Daity Oversight Summary Form

Toral # of pages submitted 2o s ;?
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%‘st ( ore D CTSES Samp
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tasks completed by
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Van Veens/Grabs:
Abandoned:

Blanks:

Decons:

Field activities observed
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Blanks: =iv4
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Van Veens/Grabs:
Blanks;
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Remedial Investigation Sediment Sampling and Analysis f
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- Core advanced via:
- Pushing (piston/hand)
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A No
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: Deviations: by o o 0 LT VEAERL e
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LPRRP-03a-Core Sampling

Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

¢

u _ __ CORE SAMPLING

- Sediment Core Designation: Target Sediment Core Location- | Date:

S S
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| Core advanced via:
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| Was the core tubing rinsed thoroughly

|
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!
|
1
|
|
H o
S R i e

#5Y .

: T T o S N S :
: \Z:;}ﬁ“i“;)lﬁ‘ attempts made to advance the core? \f\;’%a short core collected?
- Mes NO - Comment: | “Yes © No
D hepeatiand oy gifs o ey e " -
Lt T ek 5 e ; :
f < H00 e I Short Core Designation:

AP 2 Vheerntay AT T AT | TR AT it -
J DB ool TFLH = Py

Northing: TEO7 et B

{ g e e
AT e metinedl
| : ,

{ Ty e . 5
Fasting: e AT I =)

CUMTsCL From Farger: ;ﬁ?’? 7 i

Poobiatagy oo :
ER Lo R

NP—



LPRRP-03a-Core Sampling

Total # of pages: f”’f Q«;ﬁ}?

| Core Attempt Chart

e
~
1=
(‘
]

1;
!

T T | ; [ '
- o :,mg;v“;:jﬁ;uy’i“;*;’"‘.%iﬁémt?!
e - = @ oo w fond [+ l PR
N ' 4:}ﬁ5~rs=553‘s%3:%24229w
‘ &5 S ZES 2R 22 38
2 : 3§ mE 2188 w3
) : o & m»s&;%x‘}gqué*m
E} j LT 2 ZE g s . le 178
= _ : : : 2 =9 2 L g 'R =
CE ;g ae E & 5 2
| | L | & - o
. Northing | Easting | ' | { =
T i — TR |
: .rf A pge i
Fe 1% i E e
@ﬁmmz& E%&éf‘i_w@ﬁ LS 1B zere. X 4o |3z ime =
y ( 5 § o
| ol
;&%ﬁﬁ?mk_&m (R, _ T A A o) T
1 Final
E
g *Disposition: R-Relocation/A- -Abandoned/D-Disposed/
S-Save until complete/F-Final Saved
Conhrm core labeling and handling by checking appropriate boxes below- g
Core Labeled Core Sealed Marked with "Up" Stored (iced, under tarp) |
- Previations:
e edurs o
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LPRRP 01-Daily Oversight Summary
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Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

Daily Oversight Summary Form

Form Designation:

LPRRP-01-Summary Form

Date: o
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C Weather Conditions:

" Affect Sample Quality:

24-Hour precipitation:

Yes No
{if ves, describe in
problems section.)

a0 f ,
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Ls g

: RO BT R

e

End: _!f

© Yes  No
(if yes, describe n
problems section.)

Water Temp (F):
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LPRRE 01-Daily Oversight Summary Form
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LPRRP 01
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- Miscellaneous comments:

Cere/grab colleciion
tasks completed by
CPG:

Cores:

Van Veens/Grabs: =
Abandoned: 3 comes,
Blanks: L ol

Decons:

Field activities observed
by government oversight
personnel:

Cores: 7

Van Veens/Grabs: 4,

Abandoned: =, pags,

Blanks:
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- Total number of
cores/grabs processed
by CPG:
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Van Veens/Grabs;
Blanks:

Samples shipped:

Lab activities observed by
government oversight
personnel;
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Van Veens/Grabs:
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Pecon Activities:
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LPRRP-03a-Core Sampling
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CORE SAMPLING

Passaic River Study Area CPG Oversight Prcjecf -
Remedial Investigation Sediment Sampling and Analysis

- Sediment Core Designation: | Target Sediment Core Location: | Date:

_Z-ﬁ&%% T W ‘§%§ \orthmn ?5?%?%
%E SUng: =,y ?ﬁ@:ﬁw

SGhilzos B

Time:

fond i ¥ oy

; Name(s) of Contractor Samp lf. s (Include Boat Captain Naeme):
TR e e _ ;

BTeAIE esTotioly J

DU eSS D
TERAT Hobpiqr. ¢

Necessary infofmation ( specified in core collection SOP)
% tg/@,dnd into the field notebook:
- ¥ Yes © No (comment’)

=y S
Sampling locations agree with those

specified in the QAPP/FSP:

- Core advanced via: /
- Pushing (pstonand) /ibracore

Oyther (comment):

Was the core tubing rinsed thoroughly

between attempts? /
* Yes © No YWa

Was the vibracore motor turned on immediately after the
Lgyxfubc penetrated the sediment?

W Core catchu used? If so, why?

" Yes © No EBE S EATIM R M%’ ‘f%w&.?&”‘:%

it s W&%W ™

E Were mu [!lc. ajs mpts made w0 advance the core?

Yes NO - Comment:

; \,\ 45

short core collected?

les ¢ No
PPN

Short Core Designation:
2 oot —eane - 0B - CUE

Northing: ?ﬁ‘?ﬁ? 7 ;@; A A
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LPRRP-G3a-Core Sampling
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| Core Attempt Chart
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(’;};MW core labeling and handling by checking appropriate boxes below:
A ore Labeled ’«"{T;L Seajed » Marked with "Up” Wﬁd (iced. under tarp)

fDeviations;

- Correct decontamination procedures performed for field equipment (if applicable):
. Proper decontammation solutions used 7 Decontamination waste collected for proper disposal

- Additional comments on sampling operations (if necessary):
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LPRRP-03b-Grab Sampling
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Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

GRAB SAMPLING

Sediment Grab Designation: ! Tarﬂct Sediment Grab Location: | Date: #

G fd s B
Zee® —cuBl DBE | Norhing 7 37 =73, T
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Nane(s) of Contractor S ue:lpius( nelade Boat Captain N NAMC): e ;

D s L7 [aaY) ! e 3 .

Sl M ETE G | A st
Pt P SIS @51 ot BEF thoipt
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Yes - No (comment)) Tes  © No

[dentify the type of grab sampler used (e.g.. ponar dredge, van veen sampler, or box corer):

} 3
TPuriad. TRt W] STamiaRerigd TeATE

ytiw sampler rinsed properly between multiple grab attempts at the same location?

Yes No w2 Comment:

Grab Attempt Chart
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LPRRP-03b-Grab Sampling

Towt #ofpages: 7 o8 4

' Cyiﬁn grab sample labei%ﬁg and handling by;?king appropriate boxes below:
W lop t-inch laver removed or Be-7 an.aiysis ! en’méning Sampte homogenized

\/{/j})( collected

Deviations/Comments;
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ﬁ&m%&@f %WW@f 2% Cpadls “TR2  PESL Mfwﬂ %M

sSample jars stored on ice

4 Z,{»l decontamination procedures per fonm.d for field equipment (if cipphuib e):
*roper decomamination solutions wsed  wDecontamination waste collected for proper disposal

Additional comments on sampling operations (if necessary}:
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LPRRP-03a-Core Sampling
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Passaic River Study Area CPG Oversight Project
Remedial Investigation Sediment Sampling and Analysis

Sedinent Core Besignation: Lars Lt Sediment Core Location: | Date: ;o
H i foes ; £ w &,
Dy e o o g &5 - ) - IR Y ek
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Ve N {COMTRNL] ¥Yes No
- Core advanced via: / Was the core tubing rinsed thoroughly
| Pushing (piston/hand) Vibracore Wﬁt@}lptﬁ B
i ) . *Yes ¢ No ¢ onfa
Oiher (comment):
Was thie vibracore motor turned on immediately after the Was g-0re catcher used? If so, why?

corgeliibe nenetrated the sediment? Ty No
Yes NO St AL, BT

ymultipic attempts made to advance the core? Was a short core co tlected?
“ Yes ~ No  Comment: - Yes " No

Short Core Designation:

Northing:
Fasting:
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EPRIEP-63a Core Samnling, Page | of 2




LPRRP-03a-Core Sampling
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Core Atemprt Chart
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S-Save until complete/t -Final Saved

- Confirm core labeling and handling by checking appropriate boxes below:
Core Labeled Core Seakd  Marked with "Up" " Stored (iced, under tarn)

Deviations:

Correct decontamination procedures performed for field equipment (if applicable):
- Proper decontamination solutions used " Decontamination waste collected for proper disposal

| Additional comments on sampling operations (if necessary):
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LPRRP O1-Daily Oversight Summary Form
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Remedial Investigation Sediment Sampling and Analysis

Daily Oversight Summary Form

¢ Form Designation: LPRRP-G1-Summary Form

Date: , ,
Fizzdzen®

Weather Conditons: Affect Sample Quality: TAir Temp (F): 24-Hour precipitation:

x\i,g;mim & : Ming » Sy a2

e B  Yes No
| (if ves, describe in Max:
problems section.)

1y

Start: o %;% _ **;f?
Fi

End: {g

PM: cape. & |
o SR Yes No
il H (if ves, describe in

problems section.)

Water Temp (F):

Amount {in):

Oversight Staft Assignments:

Other personnel conducting

Name: Feam/Activity Observed; oversight/otficial visitors:
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Deviations from USEPA-approved work plans:

- Core collection activities: Total # Observed/Reported:

‘
I
/

Other

£ Reported: Cores: _Blanks Abandoned

TSI Core 1D # Tube Material
i Vype/lenath

'

- Recovery Description (%) and
| Disposition
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LPRRP O1-Daily Oversight Summary Form

Total # of pages submitted __Z- ¢ =

- Split sample collection activities: Total # Observed/Reported: /
Reported: Cores: Blanks Abandoned Other

- Split sampling activities; PO SRR LT e g d G A T T £ TR B 8 0

TSI Core [D # TSI Sample 1D # Comments/Analyses

- Decontamination activities: Total # observed Lab: Total # observed Boat:

Spiit sample activity comment:

| Problems encounteredsolutions implemented (if necessary):
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© Safety concerns/issues (if anv):
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e @ desaription of any water column sampling




LPRRP O1-Daily Oversight Summary Form
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£
H

NMiscellaneous comments:

Core/grab collection | Field activities observed
tasks completed by by government oversight
CPG: personnel:

: Cores:,,% Cores:ﬂé

Van Veens/Grabs: 25 Van Veens/Grabs: ?

s_\bamdoned:j;» Lt Abandoned:

Blanks; ) Blanks:

¢ Decons: Pecons:

Total number of
cores/grabs processed
by CPG:

Coves:

Van Veens/Grabs:
Blanks:

- Samples shipped:

Lab activities observed by
government oversight
personnel:

Cores:

Van Veens/Grabs:
Blanks:

Decon Activities:

Splits Taken:

Malcolm Pix‘gic Inc Field Represengédtive Signature:
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LPRRP-03a-Core Sampling
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Passaic River Study Area CPG Oversight ijecf
Remedial Investigation Sediment Sampling and Analysis

CORE SAMPLING

* Sediment Core Designation: | Target Sediment Core Location: | Date:

4 E ) z bt {i‘&ﬂé% : . .
AooBs ~ ik i Northing: 7oz 157
Fasting: & 55 fptde

Time:
v oBit

- Namets) of Contractor Samplers (Include Boat Captain Name):  wayge Q%M‘#%ﬁ:\)

| %@Wm@%@% e
Y e ee 2 I 5

e it
St dorzee. <

- Necessary information (specified in core colfection SOP)
| ryeé into the field notebook:
¥ Yes No (comment:)

Sampling locations agr‘gé with those

Sg‘%:iﬁ& in the QAPP/FSP:
Yes ~ No

- Core advanced via: /(,/
Pushing (pistorvhandy " Vibracore

Other {comment):

Was the core tubing rinsed thoroughly

between attempts? f
Yes No  *a

| Was the vibracore motor turned on immediately afier the
| c:)/rgjube penetrated the sediment?
Y

Py

es No

Was g-core catcher used? If so, why?
*Yes " No
T m&@@% s HEds

“‘;‘giﬁa@w»%*ﬂﬁaﬁb ﬂ%%sg%ﬂ“i

© Were multiple atganpts made to advance the core?

Yes NO O Comment:

Was g short core collected?

‘25 No

Short Core Designation:
PO - it = O

Northing: T 3. 5%

Fasting: & $5598 . 21

Offset from Target 3, 2w




LPRRP-03a-Core Sampling
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September 25 — CPG Oversight of portable Vibracore operations.

e Arrived at the CPG field facility at 7:20 AM

e Signed in the visitor log

e Attended a Health and Safety briefing and then signed the site safety log

e Received a brief tour of the facility and the sample processing area. Samples were not
being processed at the time.

e (Captain Al discussed with me the planned activities for the day

o
O

O

Vibracore sample collection at station locations: 93, 94, 91, and 92

Provided with a “track changes” copy of the September 16™ version of the SOP
for “Sediment Coring Using a Vibracorer”.

Discussed that | would be on my own, that | should stay 10’ from shore of the
river, and call if | need assistance

e Drove to the river location where Station 93 and 94 were located. This is approximately
atRM 16.5

O
o

O

Took Photographs and observed the Vibracore boat crew from the shore.
No Vibracore samples were retrieved from these two locations. An aluminum
core tube, without a liner or core catcher, was used. A small “Little Champ”
Vibracore was utilized. This consisted of an electric concrete vibrator clamped to
the aluminum core tube. An onboard electric generator powered the vibrator. It
appears that the procedures that were followed are those identified in 5.1.4 for
two-person Vibracorer, although the samples were attempted from a boat
which has specific SOP found in 5.1.3. | believe they used the 5.1.4 procedures
instead of the 5.1.3 procedures was due to the fact that the project Vibracore
vessel could not navigate into these shallow waters, nor navigate beneath the
low clearance bridges. Deviations from this are listed below.
= Crew indicated that there were a lot of rocks and the Vibracore could
not penetrate this location
= The vessel was relocated as stipulated in the SOP, however penetration
was still unsuccessful due to the rocky conditions.
= | was not aware if a Ponar dredge sample was successfully obtained or
even attempted, although | was told that they had a Ponar dredge
aboard in the event a Vibracore attempt was unsuccessful
The Vibracore tripod (tower) was not erected at these locations. The crew
commented to me that the tripod would have been erected had the Vibracore
penetration been successful. The tripod is necessary for retrieving the core tube
from the sediment. The tripod was not erected prior to leaving the dock
because the vessel needed to pass under low clearance bridges on its way to the
proposed sampling locations.

e Drove to the river location where Station 91 and 92 were located. This is approximately
atRM 16.0

O

Took photographs and observed the Vibracore boat crew from the shore,
approximately 50-75 feet from the vessel, and also observed from the Monroe
Street Bridge.

Vibracore sample was collected from Station 92



= |t appeared that deeper penetration of the core tube was prevented
due to the concrete vibrator cable reaching the boat “moon pool”.
Deeper penetration of approximately 18 inches may have been possible
= Afew attempts were made.
= The tripod was erected at this location to assist with the retrieval of the
core tube
= At times the core sample fell from the core tube
=  Tube with sample was sounded to determine sample recovery
=  Water was drained from the tube by drilling a hole
= Tube was cut using a pipe cutter
=  Sample was capped, taped, and labeled as specified in the SOP
o Vibracore sample was attempted at Station 91. A sample was not able to be
collected from this station
= | could not assess whether a Ponar or scoop sample was attempted or
collected
Another CPG vessel was observed near this station. The crew of this vessel went to the
train bridge next to the Monroe Street bridge and downloaded data from the HOBO
prior to the next day’s forecasted storm
Reported back to the field office to let them know | was OK
Signed out at approximately 12:30
Downloaded photographs (To be provided)

Deviations from the SOP:

Aside from using the two-person Vibracore from a boat, the field crew appeared to
follow the SOP. It is understood why this was necessary and should not be considered a
deviation.

No comment regarding Ponar, or sediment scoop, collection of sediments due to not
witnessing this operation.

Based on only one sample being collected, the Vibracore activities appeared to be
acceptable
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Malcolm Pirnie, Inc. Progress Memorandum to EPA and USACE
on Initial Oversight Observation of CPG Sediment Coring
Program (dated August 12, 2008)
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Interoffice Correspondence

Date: August 12, 2008

To: Alice Yeh

Copy: Len Warner, Beth Buckrucker

From: Erika Zamek

Re: Summary Memo on LRC Oversight to Date

Oversight of Cooperating Parties Group (CPG) sediment probing, core collection, and
core processing activities began on July 25, 2008. To date, a single deviation from the
approved standard operating procedures has been observed: one core sample was not
allowed to sit in the sediment for ten minutes prior to retrieval. This deviation was
corrected in the field. While observed activities have, with the exception of the above,
been in accordance with the approved procedures, oversight personnel have raised a few
items that require discussion. These topics are described below.

Use of wire to divide core segments: Use of this method to divide the core segments
results in a top-to-bottom smear zone down the center of the segment, creating the
potential for cross-contamination along the entire length of the segment. Unlike the outer
smear zone created during core collection, this inner smear zone is included in the
material that is homogenized and sent for analysis.

While the surface area of the wire is small, and the amount of smearing caused by the
wire alone is likely not significant, use of the method to divide segments where the core
contains large-grained materials (e.g., gravel or cobbles) creates a significant potential for
cross-contamination. Coarse-grained particles within the segment could become caught
on the wire and dragged such that cross-contamination of samples may be possible. The
entrained rock or cobble could push along sediment ahead of it on the path through the
segment, increasing the uncertainty in the interpretation of the data.

Split Sampling Coordination: To date, CPG core processing personnel have made every
effort to accommodate the needs of Oversight personnel. The area where the needs of the
two groups have been a challenge to reconcile is split sampling coordination. CPG
personnel have been receptive to the need to collect split samples from the one-foot
sections, but have indicated that collection of a third core (and potentially a fourth core)
may be necessary to provide the sediment volume required by the two analytical
programs for a one-foot section. This requirement may introduce greater uncertainty
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into the coring data due to the spatial heterogeneity expected to be encountered, but it
does not seem avoidable at this point.

In addition, the timing of processing activities makes the collection of split samples from
a variety of locations difficult. Volatile organic compound (VOC) holding times dictate
that split samples must be shipped on the day of collection, and use of Forms |1 Lite
(required by the Contract Laboratory Program) adds significant time to the processing of
split samples for shipment. Oversight personnel must leave the processing facility no
later than 3 pm on days that split samples are collected in order to complete the
paperwork and packing necessary for split samples to be shipped out the day of
collection. The current CPG core processing schedule has activities starting around 11
am, leaving an approximate four-hour window for Oversight personnel to obtain split
samples. This window allows the collection of splits from a single coring location each
day, but not necessarily from multiple locations.

Sediment Probing Attempt Coordinates: Personnel conducting sediment probing
oversight indicated that while the actual coordinates for probing locations were stored in
the on-board GPS unit, probing personnel directed Oversight personnel to the target
coordinates presented in the Quality Assurance Project Plan (QAPP) and would not
provide the coordinates for locations where sediment probing was performed. It appears
that this issue has been resolved for core collection activities. Oversight personnel have
had no trouble obtaining the coordinates for successful and unsuccessful coring attempts.

Oversight of core processing from inside the tent: The initial days of core processing
oversight were conducted from outside the tent. During the August 5 biweekly call, the
Environmental Protection Agency directed that Oversight personnel should watch core
processing from inside the tent. Tuesday, August 12, will be the first day where this will
occur; any observations on the logistical difficulties (or lack thereof) should be discussed.

Use of core catchers: To date, core catcher use has been in accordance with the
approved procedures. The CPG has encountered material at several different locations
which could not be successfully collected without the use of a core catcher. The approved
vibracore sampling procedure allows automatic usage of a core catcher in similar material
for the duration of the program; use of this device should be monitored to ensure that
when sampling activities move into more cohesive sediments, the use of core catchers is
discontinued.

Please contact me at (914) 641-2961 with any questions regarding this information.

EKZ
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Malcolm Pirnie, Inc. Quality Assurance Field Audit Report on
2008 Split Sample Collection (dated September 24, 2008)



QUALITY ASSURANCE (QA) FIELD AUDIT REPORT

Project: Lower Passaic River Restoration Project 2008 Sediment Corning CPG
Oversight

Date of Audit: September 24, 2008

Project Address: Environmental Consultants and Engineers (ENSR)
Field Facility, 1 Madison Street, East Rutherford, NJ

Activities Audited: Sediment Processing Oversight, Split Sample Collection, and
Shipment

Auditor’s Name: Jim McCann
Phone: 201-398-4310

Personnel present during split sample collection at CPG Sample Processing Field
Facility:

Name Representing Role

Carolyn Zeiner Malcolm Pirnie, Inc. Sample Processing
Oversight and Split Sample
Collection/Transfer

Don Boye ENSR Site Supervisor on duty and
provider of Health and
Safety Plan Review

Teresa Watson ENSR Geologist and lead person

supervising the core
processing and sampling

Paula Winchell ENSR ENSR Sample Management
Office and Daily Briefing

Kristen Durocher ENSR Core processing and
sampling

Jennifer Musella ENSR Core processing and
sampling

Jennifer Reed ENSR Core processing and
sampling

Page 1 of 5
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Personnel at the Malcolm Pirnie Inc., Fair Lawn, New Jersey Office
packing/shipping the samples:

Name Representing Role
Carolyn Zeiner Malcolm Pirnie, Inc. Oversight Split Sample
Transfer
Xiulan Wang Malcolm Pirnie, Inc., at Split Sample Management
Fairlawn NJ office Office using Forms II Lite
and sample packing
John Cole Malcolm Pirnie, Inc. at Split Sample packaging and
Fairlawn NJ office drop-off at Fed Express

Auditor’s Comments:

Overall, the oversight personnel adhered to the requirements of the procedures outlined in
the Oversight Quality Assurance Project Plan (QAPP) (Malcolm Pirnie, Inc., 2008).
Carolyn Zeiner carefully observed the samples processing, communicated effectively
with the ENSR sample processing personnel and documented their actions during the
sediment processing.

During the QA audit, samples were collected by the ENSR personnel, from co-located
sediment cores collected early that morning. Carlyon Zeiner observed the sample
processing in the restricted processing area which was inside an enclosed ventilated tent
in the center of the field facility. The split samples were selected by the ENSR geologist
with the agreement of Carolyn Zeiner, who documented the sample collection using the
forms provided in the QAPP. There were no major problems or deviations observed
during the collection of the split samples, but the following minor issues were noted:

1. Due to the soft consistency of the sediment being processed, the ENSR sampler
encountered some difficulty filling the Encore samplers provided for the
collection of the split samples for Volatile Organic Compound (VOC) analyses.
To overcome the problem, she employed clean spoons to insure that the samplers
were full. Consideration should be given to either providing alternate VOC
sampler containers and or modifying the VOC collection procedure in the event
that very soft sediments are encountered in the future.

2. Single 4 oz. jars were provided (labeled) for the collection of the split sample for
both total petroleum hydrocarbon (TPH) and total organic carbon (TOC) analyses,
since both tests are performed by Hampton Clarke. During the split sample
collection, Teresa Watson, the ENSR geologist, mentioned that she did not intend
to collect the ENSR samples for TOC and TPH from the same co-located cores.
To insure that the split sample would be collected from the same homogenized
core segment additional 4 oz. sample jars were obtained by the oversight
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personnel. Separate split samples were collected for TOC and TPH from the same
homogenized core segment sampled by ENSR. TPH and TOC split samples may
have previously been collected by ENSR from different co-located core sections.
This information would have been recorded on the previous week’s oversight
sampling forms and should to be considered when evaluation the split sample
data. For the remaining split sample collection events arrangement were made to
provide separate jars THP and TOC split sample analyses.
3. Field duplicate split samples have not been collected yet during the split sample

program. Arrangements will be made with ENSR to provide sufficient material so
field duplicated split samples during the next few weeks.

The following table documents observations made during the QC audit and additional

comments, if necessary:

AUDIT CHECKLIST AND OBSERVATIONS

Item Yes/No | Observations and Comments Corrective
Action

Did the oversight Yes Upon arriving at site ENSR NA
personnel follow safe provided an orientation to the
practices? processing facility, including a

safety overview. Personnel within

the sample processing restricted

area were required to wear

personnel protective equipment at

all times.
Were the split samples Yes With the exception of the VOC NA
homogenized prior to samples, which were collected as
collection? grab samples, the samples were

well homogenized with a spoon in

a stainless steel bowl prior to

collection.
Item Yes/No | Observations and Comments Corrective

Action

Did oversight personnel Yes All of the selected samples were NA
obtain the intended provided.
number of intended
oversight samples?
Were the required QC and | Yes Field duplicates have not been NA

field duplicate samples
collected per the QAPP?

collected yet and should be
collected over the next few weeks.

Malcolm Pirnie Inc.
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Were the split samples Yes The samples were placed in NA
packed and properly coolers packed with ice for
preserved upon after transfer to the Malcolm Pirnie, Inc.
collection and transfer? office in Fair Lawn, New Jersey to
be entered into the computer
system using Forms II Lite
software and for final packaging
and shipment to the laboratories.
Was documentation kept | Yes QAPP Attachment 8, Oversight NA
by oversight personnel of Forms were completed by the
the sediment core Malcolm Pirnie, Inc. oversight
processing and split person.
sample collection?
Was the Chain of Custody | Yes The transfer COC was properly NA
(COC) form properly completed. A copy of the COC
completed documenting was also sent to the Malcolm
the transfer of the Pirnie, Inc., Fair Lawn office.
sediment samples custody After all the samples were
to the oversight team? collected, the samples were
transferred on ice in a cooler to the
Malcolm Pirnie, Inc. Fair Lawn
office where they were re-
packaged in separate coolers for
shipment to the appropriate
individual laboratories.
Item Yes/No | Observations and Comments Corrective
Action
Was the sample Yes The information was properly NA
information entered into entered into the computer at the
Forms II Lite per the Malcolm Pirnie, Inc. Fair Lawn
Oversight QAPP? office using the Forms II Lite by,
Xiulan Wang who served as the
sample management officer.
Were the samples properly | Yes The samples arrived at the NA

labeled?

Malcolm Pirnie, Inc. Fair Lawn
office labeled using a water proof
marking pen. New sample labels
were printed using Forms II Lite
and placed on each sample jar and
covered with clear tape to protect
them from moisture prior to

Malcolm Pirnie Inc.
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shipment to the labs.

Were COC forms Yes The appropriate COC form NA
generated by Forms II Lite protected in a plastic bags were
placed in each sample taped to the inside cover of each
coolers? cooler except in the case of cooler
for Hampton Clarke which will be
picked up by a courier.
Were properly packaged, | Yes The samples were well packaged | NA
custody seals applied and per the Oversight QAPP. Custody
the coolers properly seals were applied to each sample
sealed? and the coolers sealed with tape.
Were the samples properly | Yes As much ice as possible was added | NA
preserved before final to each cooler before they were
shipment to the labs? sealed for final shipment to the
individual laboratories.
Were the samples Yes Shipping paper work was properly | NA

successfully shipped?

completed. The sample coolers for
the Axys Analytical and the
USEPA assigned CLP labs were
shipped that evening via Fed
Express. The cooler with the
samples for Hampton Clarke
picked up by a courier supplied by
the laboratory. The laboratories
were notified of the sample
shipments by Xiulan Wang via

electronic mail.

Malcolm Pirnie Inc.
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Attachment D

Malcolm Pirnie Split Sample Comparison of 2008 CPG Sediment
Coring Data (dated October 5, 2009)
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Correspondence
Date: October 5, 2009
To: Alice Yeh (USEPA)
Elizabeth Buckrucker (USACE)
From: Malcolm Pirnie, Inc.
Re: Statistical Comparison of 2008 Low Resolution Split Sample

Sediment Data
Lower Passaic River Restoration Project
W912DQ-08-D-0017, Task Order 0010

Summary

This memo presents the results of a comparison between samples from the Cooperating
Parties Group (CPG) 2008 Low Resolution Coring Program and split samples collected
by Malcolm Pirnie for U.S. Environmental Protection Agency’s (USEPA’s) oversight
effort. Overall, significant and substantial biases were observed for dioxins/furans
(except for OCDF), TOC and PAHs (except for Anthracene). In particular, for 2,3,7,8-
TCDD, which is a major risk driver in the Lower Passaic River, the CPG concentrations
were significantly lower compared to corresponding USEPA split samples. For TOC,
which is a constituent of importance with respect to organic chemical fate and transport,
the concentrations reported for the CPG samples were significantly higher than those
reported for USEPA split samples. The median differences in PAHs were greater than 20
percent in almost all chemicals analyzed. Differences in PCBs, pesticides and metals
concentrations were generally within 20 percent; however in some cases these differences
were found to be statistically significant.

Introduction

The CPG 2008 low resolution sediment coring program consisted of 126 sediment core
locations from river mile (RM) 0 at the confluence of the Lower Passaic River and
Newark Bay to RM17.4 at the Dundee Dam. Cores were segmented systematically with
the following scheme: 0-0.5 foot (slice A), 0.5-1.5 feet (slice B), 1.5-2.5 feet (slice C),
2.5-3.5 feet (slice D), and then 2-foot segments to the core bottom. Government
oversight split samples (herein referred to as “USEPA split samples™) were collected
from 4 percent of the CPG samples, yielding 30 split samples plus two field duplicates.
The purpose of the split sample program was to provide an independent analytical dataset
that can be compared to the CPG samples to investigate precision, accuracy, and potential
bias.
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The sediment samples were analyzed for selected chemicals of potential concern
(COPCs), and chemicals of potential ecological concern (COPECs) including:
dioxins/furans, polychlorinated biphenyls (PCBs), semi-volatile organic compounds
including polyaromatic hydrocarbons (PAHs), pesticides including
dichlorodiphenyltricholoroethane (DDT), and metals. In addition, all samples were
analyzed for total organic carbon (TOC) content.

The objective of this analysis was to evaluate whether a bias exists between the CPG and
USEPA split sample data by statistically comparing the split sample results for selected
compounds from the various COPC and COPEC chemical groups.

Methodology

The comparison of paired data sets for measurement bias can be done by graphical
methods to visualize the differences, as well as by formal statistical tests to determine if
the paired differences are significant. Both methods were used in this analysis. Note that
ordinary linear regression analysis was not considered because both data sets are subject
to errors, and this is a direct violation of one of the ordinary linear regression
assumptions. Furthermore, because the chemical concentrations are not normally
distributed, non-parametric methods were selected to test for significant differences in
data pairs and to estimate the differences. Although normality may be achieved by power
transformations and the parametric t-test performed on the power transformed data, it
may then become difficult to translate the results back to the original units.

Three different graphical methods were used to display the data sets, including:

e Line plots of absolute concentration for the various paired samples - a line plot
provides insight on the relative magnitudes and patterns of concentrations measured
by both analytical programs for each paired sample.

e Scatter plots of the measured concentrations - a scatter plot illustrates the relationship
between the CPG samples and USEPA split samples, and in particular, reveals any
bias based on the scatter of points above or below the 1-to-1 line.

e Bland-Altman plot (Bland & Altman, 1986 and 1999) - a type of plot typically used
in analytical chemistry and biostatistics to analyze the agreement between two
different assays. It is a graphical method in which the point differences (or
alternatively percent difference or ratios) between the two data sets are plotted against
the point averages of the two data sets. In this analysis, the differences in
concentrations between CPG samples and USEPA split samples were not used
because of increases in the variability and magnitude of the differences as the
magnitude of the measurements increases. Instead, the ratios of the point
measurements were plotted with a horizontal line drawn at the mean ratio for
comparison to the ideal ratio of 1. In addition, for 2,3,7,8-TCDD and total tetra-
dioxin, uncertainty is denoted by the lower confidence limit (LCL) and upper
confidence limit (UCL) of the mean ratio. The LCL and UCL of the mean ratio for
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2,3,7,8-TCDD and total tetra-dioxin were determined by the non-parametric bootstrap
technique. The LCL and UCL were only calculated for 2,3,7,8-TCDD and total tetra-
dioxin due to project schedule and budget constraints.

The closeness of the agreement among the individual measurements was assessed using
formal statistical testing of the difference between paired data points. In this analysis, the
non-parametric method called the Wilcoxon signed-ranks test was used to determine
whether the USEPA split sample data are significantly different from the CPG data.
Because there is an increasing difference between the data and the 1-to-1 reference line as
concentrations for all chemicals increase, multiplicative differences between the CPG and
USEPA split sample concentrations can be inferred. These multiplicative differences
would require a logarithmic transformation to produce differences which were symmetric
before the Wilcoxon signed-ranks test could be performed. The test results are reported as
probability values (p-values), where p-values less than 0.05 and 0.01 are interpreted as a
significant difference between the two data sets at the 95 and 99 percent confidence
levels, respectively. In addition, the median differences between CPG and USEPA split
sample concentrations were determined based on the Hodges-Lehmann robust estimator
(A) as follows:

1) For each of the N pairs of data estimate the difference d between the logarithmic
transformed CPG and USEPA split sample concentrations (d; = Log x; — Log i,
i=1,2,...,N),

2) Form all possible ordered pairs of differences (d;, d;) with 1 <j. There are N(N +
1)/2 such ordered pairs.

3) For each of the above ordered pairs, compute the average value (di+ d;) /2.

4) The point estimate of the median difference can be obtained by med i<j [(di + dj)
/2]. The Hodges-Lehmann robust estimator (A) is the anti-log of this median
estimate.

The Hodges-Lehmann robust estimator (A) should be interpreted as “CPG sample
concentration = A * USEPA split sample concentration”. Therefore, the farther from
unity (i.e., a value of 1) the Hodges-Lehmann robust estimator (A) is, the more of a
difference there is between the CPG sample concentration and the USEPA split sample
concentration.

Note that the three graphical methods, the statistical test of difference, and the A, must be
considered together in a weight-of-evidence manner, because any one method or test may
be subject to the influence of outliers or artificial plotting limitations. For example, in
some cases, the scatter plot may be visually compressed due to differing x-axis and y-axis
lengths, so that it may be difficult to see the number of points above or below the 1-to-1
line. In those cases, the Bland-Altman plot may better show scatter above or below the
ratio-of-one line, because the ratios vary by less than an order of magnitude. In other
cases, the mean ratio specified in the Bland-Altman plot may be skewed by a single high
value, which may pull the mean ratio line closer to unity, in which case the robust A
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estimator and the Wilcoxon signed-ranks test provide a better inference on the difference
between the concentrations.

For each chemical group the data were pre-processed before the graphical and statistical
analyses were performed as follows:

Dioxin and furans — data were restricted to those samples where the reported
concentration is five times the sample-specific quantitation limit or greater. This
restriction on the data eliminates results that are classified as non-detected
concentrations or may be estimated at low concentrations. The chemicals detected
above this threshold in at least 14 split sample pairs were selected for evaluation
including: 2,3,7,8-TCDD, total tetra-dioxins, 2,3,7,8-TCDF, 1,2,3.,4,6,7,8-
HpCDD, 1,2,3,4,6,7,8-HpCDF, OCDD, OCDF, total tetra-furans, total penta-
furans, total hexa-dioxins, total hexa-furans, total hepta-dioxins, and total hepta-
furans.

PCBs — All PCB homologues and total PCBs were selected for comparison. Six
PCB congeners were also examined to represent the trichloro to
octachlorohomologue groups, respectively: PCB-18 (2,2°,5-trichlorobiphenyl),
PCB-52 (2,2°,5,5 -tetrachlorobiphenyl), PCB-110 (2,3,3°,4°,6-
pentachlorobiphenyl), PCB-153 (2,2°,4,4°,5,5’-hexachlorobiphenyl), PCB-187
(2,2°,3,4°,5,5°,6-heptachlorobiphenyl), and PCB-195 (2,2°,3,3°,4,4°,5,6-
octachlorobiphenyl). Furthermore, PCB 31, PCB 77, PCB 105, and PCB 118,
which are congeners being modeled to examine future surface sediment
concentrations, were also considered. For all PCB congener data, only samples
where the reported concentration is five times the sample-specific quantitation
limit were considered.

PAHs — Selected chemicals representing low molecular weight (LMW) PAHs
(including: anthracene, naphthalene and phenantrene) and high molecular weight
(HMW) PAHs (including: benz[a]anthracene, benzo[a]pyrene, chrysene,
fluoranthene, indeno[1,2,3-cd]pyrene and pyrene) were analyzed. For all the PAH
chemicals, only samples where the reported concentration is five times the
sample-specific quantitation limit were considered.

Pesticides — The pesticides considered in the evaluation include: DDT and its
metabolites (2,4’-DDD, 2,4’-DDE, 2,4’-DDT, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT),
dieldrin, and gamma-chlordane. Due to the relatively high sample-specific
quantitation limit for these chemicals, restricting the data to those where the
reported concentration is five times the sample-specific quantitation limit would
have resulted in very few matched pairs for comparison. Therefore, for these
pesticides, all concentrations that were not flagged as non-detect by the lab or data
validator were directly used for the split sample comparison. Inclusion of all these
data, particularly at lower concentrations, will result in a scatter of the data and
likely affect statistical test results.

Metals and TOC — Metals selected included arsenic, barium, chromium, cobalt,
copper, lead, mercury, nickel, and zinc, which were used as part of the empirical
mass balance (EMB) formulation. For these metals, as well as TOC, only samples
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where the reported concentration is five times the sample-specific quantitation
limit were considered.

Results

Dioxin/Furan

PCBs

PAHs

Line plots (Figures 1a through 13a), scatter plots (Figures 1b through 13b) and
Bland-Altman plots (Figures 1c through 13c) indicate that the USEPA split
sample data are systematically higher than the CPG data for all constituents,
except OCDF.

With the exception of OCDF, the paired results predominantly lie below the 1-to-
1 line on the scatter plots, and below the ratio of 1 in the Bland-Altman plots. For
2,3,7,8-TCDD and total tetra-dioxins, the LCL and UCL interval of the mean ratio
lies below the ideal ratio of 1 and the majority of the ratios fall outside the LCL
and UCL interval (Figure 1c and 2c¢). This indicates that those data sets not only
have a low bias, but also are not precise.

The Wilcoxon signed-ranks test (Table 1) suggests significant differences
between CPG and USEPA data for all dioxin/furan chemicals analyzed except for
OCDF. The Hodges-Lehmann estimator indicate the most bias occurs for 2,3,7,8-
TCDD and total tetra—dioxins results, and the differences between the data sets
are significant at the 99 percent level of confidence.

The PCB homologues and congeners evaluated show differing agreements
between the two data sets (Figures 14 through 33; Table 1). In cases where the
Wilcoxon signed-ranks test showed statistical significant differences with 95
percent confidence, the differences are mostly within 20 percent, except for PCB
77, total monochlobiphenyls, and total dichlobiphenyls, for which differences are
within 30 percent.

The PAH chemicals evaluated show systematic bias at the 95 percent confidence
level, and median differences that are mostly greater than 20 percent (table 1).
Scatter plots and Bland-Altman plots (Figure 34 through 42) showed varying
degrees of deviation below the 1-to-1 line or the ratio of 1 line for the majority of
the data pairs.

Pesticides

The pesticides evaluated show tremendous scatter around the 1-to-1 line in scatter
plots or ratio-of-1 line in Bland-Altman plots (Figure 43 through 50). Wilcoxon
signed-ranks test indicate no statistical significant difference between the data sets
(Table 1). However, the Hodges-Lehman estimator is extremely low for 2,4’-
DDT, an indication of the precision issues for this chemical.
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Metals
e As for PCBs, comparisons of split samples for metals show differing agreements
between the two data sets (Figure 50 through 59). Although the differences
between the data sets are generally within 20 percent, these differences are
statistically significant at 95 percent level of confidence for barium, cobalt,
copper, chromium, mercury and zinc.
TOC
e Concentrations of TOC measured by the CPG are significantly biased high by
more than a factor of 2 compared to concentrations reported for the USEPA split
samples (Figure 60; Table 1).
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Table 1. Wilcoxon Signed Rank Test Results and Hodges-Lehmann Estimator

Significantly | Hodges Lehmann
Parameter Analyte p-value ] ] 1
different? Estimator (A)
Arsenic 0.054 No 0.930
Zinc 0.020 Yes 1.074
Nickel <0.001 Yes 1.150
% Mercury 0.044 Yes 1.156
"&,‘ Lead 0.128 No 1.097
S Copper <0.001 Yes 1.128
Cobalt <0.001 Yes 1.137
Chromium <0.001 Yes 1.208
Barium 0.034 Yes 1.082
2,3,7,8-TCDD <0.001 Yes 0.579
Total TCDD <0.001 Yes 0.545
2,,3,7,8-TCDF 0.026 Yes 0.753
2 1,2,3,4,6,7,8-HpCDD 0.008 Yes 0.805
© 1,2,3,4,6,7,8-HpCDF 0.044 Yes 0.798
A 0CDD 0.023 Yes 0.798
> OCDF 0.056 No 0.802
5 Total TCDF 0.002 Yes 0.727
o Total Penta-Furans 0.001 Yes 0.718
a Total Hexa-Dioxins 0.001 Yes 0.769
Total Hexa-Furans 0.001 Yes 0.691
Total Hepta-Dioxins 0.010 Yes 0.720
Total Hepta-Furans 0.004 Yes 0.707
Benzo[a]pyrene 0.015 Yes 0.736
Fluoranthene <0.001 Yes 0.561
Anthracene 0.054 No 0.790
) Phenanthrene 0.022 Yes 0.769
= Pyrene 0.001 Yes 0.604
Q. Benz[a]anthracene 0.010 Yes 0.655
Chrysene 0.012 Yes 0.713
Indeno(1,2,3-c,d)pyrene 0.002 Yes 0.671
Naphthalene 0.008 Yes 0.840
PCB 18 0.059 No 0.972
PCB 31 0.006 Yes 0.851
PCB 52 0.287 No 0.980
PCB 77 0.001 Yes 0.710
PCB 105 0.000 Yes 0.863
PCB 110 0.783 No 0.976
PCB 118 0.000 Yes 0.863
PCB 153 0.059 No 0.931
PCB 187 0.010 Yes 0.878
A PCB 195 0.695 No 1.024
‘5_’ Total Monochlorobiphenyls 0.008 Yes 0.726
Total Dichlorobiphenyls <0.001 Yes 0.746
Total Trichlorobiphenyls 0.000 Yes 0.818
Total Tetrachlorobiphenyls 0.000 Yes 0.887
Total Pentachlorobiphenyls 0.006 Yes 0.888
Total Hexachlorobiphenyls 0.059 No 0.934
Total Heptachlorobiphenyls 0.034 Yes 0.910
Total Octachlorobiphenyls 0.253 No 0.841
Total Nonachlorobiphenyls 0.044 Yes 0.852
Total PCBs <0.001 Yes 0.863
2,4'-DDD 0.205 No 0.900
2,4'-DDE 0.372 No 0.948
D 2,4'-DDT 0.088 No 0.547
% 4,4'-DDD 0.189 No 0.864
2 4,4'-DDE 0.346 No 1.079
g_" 4,4'-DDT 0.351 No 0.840
Dieldrin 0.411 No 1.048
Gamma-Chlordane 0.170 No 1.121
9]
|C_> Total Organic Carbon <0.001 Yes 2.279

Note: Cells highlighted in yellow are statistically significant at 95 percent confidence level.

! The Hodges-Lehmann robust estimator (A) should be interpreted as “CPG sample concentration = A *
USEPA split sample concentration”




Figure 1a: Line Plot of 2,3,7,8-TCDD Concentrations
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Figure 1b: Scatter Plot of 2,3,7,8-TCDD Concentrations
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Figure 2a: Line Plot of Total Tetra-Dioxin Concentrations
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Figure 2b: Scatter Plot of Total Tetra-Dioxins Concentrations
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Figure 3a: Line Plot of 2,3,7,8-TCDF Concentrations
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Figure 3b: Scatter Plot of 2,3,7,8-TCDF Concentrations
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Figure 4a: Line Plot of 1,2,3,4,6,7,8-HpCDD Concentrations
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Figure 4b: Scatter Plot of 1,2,3,4,6,7,8-HpCDD Concentrations
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Figure 5a: Line Plot of 1,2,3,4,6,7,8-HpCDF Concentrations
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Figure 5b: Scatter Plot of 1,2,3,4,6,7,8-HpCDF Concentrations
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Figure 6a: Line Plot of OCDD Concentrations
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Figure 7a: Line Plot of OCDF Concentrations
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Figure 7b: Scatter Plot of OCDF Concentrations
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Figure 8a: Line Plot of Total Tetra-Furans Concentrations
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Figure 8b: Scatter Plot of Total Tetra-Furans Concentrations
100000 T T T T
1 1 1 1
1 1 1 1
1 1 1 1
10000 f---------------< e e e Fom oo mmmmmm e 2 —
- : : : »
§ e e = e
& 1000 t--------mmmmmmo e R e S D PR - R EEEEEEEE,
Q ] ] ] ]
[-3 | 1 * 1 |
€ | | L3 K |
© 1 1 1 1
100 A= mmmmm e
© | | l |
& : ¢ ¢ : :
1 ‘0 1 1 1
10 frmmmmmmmmmm 5 it il Foomommmm oo ¢ Measured Data ||
| | | 1:1 line
1 i i i i
1 10 100 1000 10000 100000
USEPA Split Sample (pg/g)
Figure 8c: Bland & Altman Plot of Total Tetra-Furans Ratios and Average Concentrations
2.5 T T T T
1 1 1
¢  Measured Data 1 1 1
1 1 1
- 5 Rato=1 | L L ] ]
3 — = = Mean Ratio ! ! !
) 1 1 1
< : : : :
B 15 oo s [P P o
1 1 1 1
S | | | g |
& 1 1 1 1 . 1
5 e : o 23 ° :
° - e e e an e o e e e e e e R 24 S A U Y S U p—
- | | | < |
g 1 ‘ 1 ‘ . 1 1
05 f---mmmmmmmm oo . / S . L A b B 2
1 1 1 ’ 1
| | * |
0 } } } }
1 10 100 1000 10000 100000

Average USEPA Split & CPG Concentration (pg/g)

US Army Corps
of Engineers®

Statistical Plots of Total Tetra-Furan Concentrations Figure 8




Figure 9a: Line Plot of Total Penta-Furans Concentrations
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Figure 9b: Scatter Plot of Total Penta-Furans Concentrations
10000 T T T
1 1 1
1 1 1
| | | °
1 1 1
1000 +---============--— - R e g -~ ®---—----
c : : e
ob 1 1 1
Q. 1 1 |
%- 00 ! : * .:
L FoTTTTeeeeeee s S T
(© 1 1 1
(%] 1 1 1
o 1 1 1
& | | |
10 f---mmmmm e g e e e e R
! ! ! & Measured Data
| | H 1:1line
1 1 1
1 f f f
1 10 100 1000 10000
USEPA Split Sample (pg/g)
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Figure 10a: Line Plot of Total Hexa-Dioxins Concentrations
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Figure 10b: Scatter Plot of Total Hexa-Dioxins Concentrations
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Figure 10c: Bland & Altman Plot of Total Hexa-Dioxins Ratios and Average Concentrations
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Figure 11a: Line Plot of Total Hexa-Furans Concentrations
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Figure 11b: Scatter Plot of Total Hexa-Furans Concentrations

10000 T T T
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
*
1000 f----m---mmmmmmom— oo R e PR . 27 G aEEEE e
- : : > O o
s : : AE T
- I 1 1
g- 100 t-------"------mm- - o g il el
© I 1 1
w 1 1 1
(G] | | |
& | | :
10 o e b R
! ! ! ¢ Measured Data
| | | 1:1line
1 i i i
1 10 100 1000 10000
USEPA Split Sample (pg/g)
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Figure 12a: Line Plot of Total Hepta-Dioxins Concentrations
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Figure 12b: Scatter Plot of Total Hepta-Dioxins Concentrations
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Figure 13a: Line Plot of Total Hepta-Furans Concentrations
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Figure 13b: Scatter Plot of Total Hepta-Furans Concentrations
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Figure 14a: Line Plot of 2,2',5-Trichlorobiphenyl (BZ 18) Concentrations
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Figure 14b: Scatter Plot of 2,2',5-Trichlorobiphenyl (BZ 18) Concentrations
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Figure 14c: Bland & Altman Plot of 2,2',5-Trichlorobiphenyl (BZ 18) Ratios and Average Concentrations
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Figure 15a: Line Plot of 2,4',5-Trichlorobiphenyl (BZ 31) Concentrations
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Figure 15b: Scatter Plot of 2,4',5-Trichlorobiphenyl (BZ 31) Concentrations
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Figure 15c: Bland & Altman Plot of 2,4',5-Trichlorobiphenyl (BZ 31) Ratios and Average Concentrations
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Figure 16a: Line Plot of 2,2',5,5'-Tetrachlorobiphenyl (BZ 52) Concentrations
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Figure 16b: Scatter Plot of 2,2',5,5'-Tetrachlorobiphenyl (BZ 52) Concentrations
1000000 : T T T :
1 1 1 1 1
1 1 1 1 1
100000 + - ----————mm b e e e e e e e e e A ]
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
10000 ---ooooooos T mmmm e D g -
2 | | | | |
oo 1 1 1 1 1
L 1000 f+------------- Fem———mm——————— e e e e e P e e — e ——— == ——m———————— qemmmmmmm——— == o
Q 1 1 1 1 1
2 | | | | |
L S SECEELE b ommonmonee- f-omommomoone- TERRREEREREREES
1 1 1 1 1
2 1 1 1 1
o 10 docmmmme o ____ . ] R ¢ MeasuredData |_ |
H H H H 1:1line
1 1 1 1 1 []
1 10 100 1000 10000 100000 1000000
USEPA Split Sample (pg/g)
Figure 16¢: Bland & Altman Plot of 2,2',5,5'-Tetrachlorobiphenyl (BZ 52) Ratios and Average
14 Concentrations
| | | | L
12 fo---mmmmono- R EROSEE R EROCEE R EROCEE G Rt
e e e RIS PO
2 Il T e e e e e e e e ————= [ ——— S — ———
a 1 1 1 ] ] ’ Y
w 1 1 1 1 1
g 08 oo RRRREEEEEE Pt Pt P P
o) | | | | |
[-% e
S 06 v | | | |
[} 1 1 1 1 1
o 1 — | | | |
E 0.4 ¢  Measured Data | | | |
« 02 Ratio =1 ! ! ! !
’ — — — Mean Ratio H H H H
T 1 1 1 L
0 : : : : :
1 10 100 1000 10000 100000 1000000
Average USEPA Split & CPG Concentration (pg/g)
= e Statistical Plots of 2,2',5,5'-Tetrachlorobiphenyl (BZ 52) Concentrations | Figure 16
of Engineers®




Figure 17a: Line Plot of 3,3',4,4'-Tetrachlorobiphenyl (BZ 77) Concentrations
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Figure 17b: Scatter Plot of 3,3',4,4'-Tetrachlorobiphenyl (BZ 77) Concentrations
100000 T T T T
1 1 1 1
| | | | *
10000 - - oo e m oo mmmmmmmmme - oo mmmmmmmoo oo o e mmmmmem 9 _ . ________
— | | |
= | | | |
,:, 1000 +------==--=----~ R R E T LR EEE EERREEEE TR R e E LT
a | | | L 4 |
£ 1 1 1 1
3 100 f-------=-==------- R T e Tmmmmmmm e - Fmmmmmm e
(U] 1 1 1 1
-9 1 1 1 1
o | | | 1
1 1 1 1
10 fFommmmmmmm 5 ittt il Fommmommmmmmm o ¢ Measured Data [ -
| | | 1:1line
1 1 1 T
1 } } } }
1 10 100 1000 10000 100000
USEPA Split Sample (pg/g)
Figure 17c: Bland & Altman Plot of 3,3',4,4'-Tetrachlorobiphenyl (BZ 77) Ratios and Average
Concentrations
1.2 T T T T
1 1 1 1
1 1 1 1
1 1 1 1
1
£ : : : s L
) 1 1 1 1 <
L 08 +--mmmm e |
2 : : : ¢ T,
a 06 +-----—-——-———=———--- m———mm - — - DL Hmmmm - — Fmmmmm - — -
g : : : o o
Y 1 1 1 1
S 04 f---------oooooo- e e e il
B ¢ Measured Data ! ! !
€ 02 L Ratio=1 |- . . L
= = = Mean Ratio | | * |
T 1 1 1
0 } } } }
1 10 100 1000 10000 100000

Average USEPA Split & CPG Concentration (pg/g)

US Army Corps
of Engineers®

Statistical Plots of 3,3',4,4'-Tetrachlorobiphenyl (BZ 77) Concentrations | Figure 17




Figure 18a: Line Plot of 2,3,3',4,4'-Pentachlorobiphenyl (BZ 105) Concentrations
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Figure 18b: Scatter Plot of 2,3,3',4,4'-Pentachlorobiphenyl (BZ 105) Concentrations
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Figure 18c: Bland & Altman Plot of 2,3,3',4,4'-Pentachlorobiphenyl (BZ 105) Ratios and Average
Concentrations
1.2 T T T T T
1 1 1 1 . :
: : : N .
= 1 1 1 1 1 . . 1
8 : : : .. aty o
I e R Tt o Al e T
w 1 1 1 1 1
3 : : * | : :
o 06 T[T ¢ MeasuredData |~~~ CTTTTT T CTTTTT T CTTTTTTTTTT T CTTTTTTTTTT T
8 Ratio=1 | | | |
S 04 || == - MeanRatio  |--------- R e T R e T - -
E | | | | |
02 Ao (R (R (R [ [
1 1 1 1 1
1 1 1 1 1
1 1 1 1 & 1
0 : : : : :
1 10 100 1000 10000 100000 1000000

Average USEPA Split & CPG Concentration (pg/g)

US Army Corps
of Engineers®

Statistical Plots of 2,3,3",4,4'-Pentachlorobiphenyl (BZ 105) Concentrationy Figure 18




Figure 19a: Line Plot of 2,3,3',4',6-Pentachlorobiphenyl (BZ 110) Concentrations
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Figure 19b: Scatter Plot of 2,3,3',4',6-Pentachlorobiphenyl (BZ 110) Concentrations
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Figure 19c: Bland & Altman Plot of 2,3,3',4',6-Pentachlorobiphenyl (BZ 110) Ratios and Average
14 Concentrations
: i i i i i
P e e e S o ]
& : : : '* o e e
‘% 1 1 1 1 1 o 0 .
B 08 oo (O S (O R AT o]
2 ’ | | | | [ 3
9 | | L ® | |
g 06 prommmmmmeees T T A T A
o 1 1 1 1 1
2 04 T ¢ MeasuredData [~~~ """ T T (it TTT T 1
(3]
« Ratio = 1 | | | |
02 T1- - - MeanRatio |~~~ CoTTTTTTTTTTr Coo Tt Tt o TTTTTTTTTT |
T 1 1 1 1 ‘
0 : : : : :
1 10 100 1000 10000 100000 1000000

Average USEPA Split & CPG Concentration (pg/g)

Statistical Plots of 2,3,3",4",6-Pentachlorobiphenyl (BZ 110) Concentrations| Figure 19

US Army Corps
of Engineers®




Figure 20a: Line Plot of 2,3',4,4',5-Pentachlorobiphenyl (BZ 118) Concentrations
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Figure 20b: Scatter Plot of 2,3',4,4',5-Pentachlorobiphenyl (BZ 118) Concentrations
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Figure 20c: Bland & Altman Plot of 2,3',4,4',5-Pentachlorobiphenyl (BZ 118) Ratios and Average
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Figure 21a: Line Plot of 2,2',4,4',5,5'-Hexachlorobiphenyl (BZ 153) Concentrations
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Figure 21b: Scatter Plot of 2,2',4,4',5,5'-Hexachlorobiphenyl (BZ 153) Concentrations
1000000 T ; ; ; -
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
100000 4 ------------- bmmmmmmmmm o - e e e e O
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
10000 +------------- Frmmmmmmmsee- e ™ e e
= | | | | |
-7} 1 1 1 1 1
2 1000 +-=-=-========== Fmmm e m e e — R e g Immm e - |mm e e —
I 1 1 1 1 1
E- | | | | |
100 N ™ _  _ _ _ _ _ ___ ] ] ]
3 : : : : :
2 1 1 1 1 L
(=] 10 4 ocmmmmm S ____ L . R ¢ Measured Data |_ |
| | | | 1:1line
1 1 1 1 T
1 . . . . .
1 10 100 1000 10000 100000 1000000
USEPA Split Sample (pg/g)
Figure 21c: Bland & Altman Plot of 2,2',4,4',5,5'-Hexachlorobiphenyl (BZ 153) Ratios and Average
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Figure 22a: Line Plot of 2,2',3,4',5,5',6-Heptachlorobiphenyl (BZ 187) Concentrations
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Figure 22b: Scatter Plot of 2,2',3,4',5,5',6-Heptachlorobiphenyl (BZ 187) Concentrations
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Figure 22c: Bland & Altman Plot of 2,2',3,4',5,5',6 -Heptachlorobiphenyl (BZ 187) Ratios and Average
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Figure 23a: Line Plot of 2,2',3,3',4,4',5,6-Octachlorobiphenyl (BZ 195) Concentrations
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Figure 23b: Scatter Plot of 2,2',3,3',4,4',5,6-Octachlorobiphenyl (BZ 195) Concentrations
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Figure 23c: Bland & Altman Plot of 2,2',3,3',4,4',5,6-Octachlorobiphenyl (BZ 195) Ratios and Average
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Figure 24a: Line Plot of Total Monochlorobiphenyls Concentrations
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Figure 24b: Scatter Plot of Total Monochlorobiphenyls Concentrations
1000000 T T T T T
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
100000 +----=---==---~ L e Immmmmmmmm oo mmmmm e m oo T it
1 1 1 1 1
- : : : : Tl
S 10000 f------------- Rttt R et e o]
& 1 1 1 1 1
T : : : ¢ :
£ | | \ | q
© 1 1 1 1 1
[ 1 1 1 1 1
4 100 f=-mmmmmmm oo o P Jhi it A TTT T Eii iy
o 1 1 1 1 1
1 1 1 1
10 docmmmmm e ___ - —— R — ¢ Measured Data |_ |
i i i i 1:1 line
1 1 1 1 1
1 t t t t t
1 10 100 1000 10000 100000 1000000
USEPA Split Sample (pg/g)
Figure 24c: Bland & Altman Plot of Total Monochlorobiphenyls Ratios and Average Concentrations
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Figure 25a: Line Plot of Total Dichlorobiphenyls Concentrations
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Figure 25b: Scatter Plot of Total Dichlorobiphenyls Concentrations
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Figure 25c: Bland & Altman Plot of Total Dichlorobiphenyls Ratios and Average Concentrations
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Figure 26a: Line Plot of Total Trichlorobiphenyls Concentrations
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Figure 26b: Scatter Plot of Total Trichlorobiphenyls Concentrations
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Figure 26¢: Bland & Altman Plot of Total Trichlorobiphenyls Ratios and Average Concentrations
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Figure 27a: Line Plot of Total Tetrachlorobiphenyls Concentrations
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Figure 27b: Scatter Plot of Total Tetrachlorobiphenyls Concentrations
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Figure 27c: Bland & Altman Plot of Total Tetrachlorobiphenyls Ratios and Average Concentrations
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Figure 28a: Line Plot of Total Pentachlorobiphenyls Concentrations
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Figure 28b: Scatter Plot of Total Pentachlorobiphenyls Concentrations
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Figure 29a: Line Plot of Total Hexachlorobiphenyls Concentrations
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Figure 29b: Scatter Plot of Total Hexachlorobiphenyls Concentrations
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Figure 30a: Line Plot of Total Heptachlorobiphenyls Concentrations
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Figure 30b: Scatter Plot of Total Heptachlorobiphenyls Concentrations
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Figure 31a: Line Plot of Total Octachlorobiphenyls Concentrations

1000000

100000 f+-———————————— - g __ il -} - AN - - _ - - - - - - - - ___

10000 f---------® k-

1000 4 mmmmmmmmmmm e R

100 +------ —o—USEPASplitSample [-—--~--~--~- |~~~ """ - """ oo —o—o—o—————oo oo
[T N E— —i— CPG Sample

Concentration (pg/g)

1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

S O O P & &® 5 H O S O © S O E G & OO OB OO SO
& C& o 403’ o C’Q’ ,c?’c' & 0(' (?9 0‘" O‘/" q’,Oi” & S Of@,\O@ o O“ & %Oi” &
Ry & S F I FF P PSS FEFEFFFFL TS
SFELFSLSFSFS QQ FFF I P IFT TIPS SFFFLFSFSTIEISFT S S

¥ o o 3 ¥ ¥ ¥ d ¥ o ¥ ¥ oF ¥ ¥
FFFFFITFIFFITFIFITFIFTFFS gb‘? 0%‘? F &K & @‘? & & Qq,‘? F & Qq;‘? Q%‘? & &

Sample ID

Figure 31b: Scatter Plot of Total Octachlorobiphenyls Concentrations
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Figure 32a: Line Plot of Total Nonachlorobiphenyls Concentrations
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Figure 32b: Scatter Plot of Total Nonachlorobiphenyls Concentrations
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Figure 33a: Line Plot of Total PCBs Concentrations
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Figure 33b: Scatter Plot of Total PCBs Concentrations
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Figure 34a: Line Plot of Anthracene Concentrations
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Figure 34b: Scatter Plot of Anthracene Concentrations
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Figure 35a: Line Plot of Benz[a]anthracene Concentrations
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Figure 35b: Scatter Plot of Benz[a]anthracene Concentrations
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Figure 36a: Line Plot of Benz[a]pyrene Concentrations
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Figure 36b: Scatter Plot of Benz[a]pyrene Concentrations
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Figure 37a: Line Plot of Chrysene Concentrations
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Figure 37b: Scatter Plot of Chrysene Concentrations
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Figure 38a: Line Plot of Fluoranthene Concentrations
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Figure 38b: Scatter Plot of Fluoranthene Concentrations
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Figure 38c: Bland & Altman Plot of Fluoranthene Ratios and Average Concentrations
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Figure 39a: Line Plot of Indeno[1,2,3-cd]pyrene Concentrations
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Figure 39b: Scatter Plot of Indeno[1,2,3-cd]pyrene Concentrations
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Figure 40a: Line Plot of Naphthalene Concentrations
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Figure 40b: Scatter Plot of Naphthalene Concentrations
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Figure 41a: Line Plot of Phenanthrene Concentrations

1000000

100000 4= === == == = m e e e e e e

10000

1000

100 f-------- - e e
—&— USEPA Split Sample

—i— CPG Sample

Concentration (ng/g)

10

1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

S W E P I EOE IO PO E L EEEE L OO E OO OO L
F T F IS G o S
P FFEF S I I P I PSPPI S
S FFEF PP TSI SFSFFSFSETSS S
RO RR R  R R  C CSR  R O R E O R OS R R OER O
F FFFFFFFFF TS EFFSF S ST SFFTFSFSFFTFSFSTFSTSFSTFESS

Sample ID

Figure 41b: Scatter Plot of Phenanthrene Concentrations
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Figure 42a: Line Plot of Pyrene Concentrations
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Figure 42b: Scatter Plot of Pyrene Concentrations
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Figure 43a: Line Plot of 2,4'-DDD Concentrations
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Figure 43b: Scatter Plot of 2,4'-DDD Concentrations
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Figure 44a: Line Plot of 2,4'-DDE Concentrations
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Figure 44b: Scatter Plot of 2,4'-DDE Concentrations

100 -
| 'S *
z | *
3 :
r .
[-% S e
g2 10 .
& |
g 1
o | ®
P | ¢ Measured Data
* 1:1line
1 ;
1 10 100
USEPA Split Sample (ng/g)
Figure 44c: Bland & Altman Plot of 2,4'-DDE Ratios and Average Concentrations
2.5 T
&  Measured Data !
= 2 +- Ratio=1 | ____________________ : _____________________ @ -—-————mmmmmm———— - ]
& — — — Mean Ratio |
< 1
& 15 - e - - .-: --------------------------------------- -
g - ¢ ¢
S~
9 |
o 1 ‘-_-_-_-_-_-_-_-h_-_-_-_-l-_-_‘_*-_.-_-_-_-_-_-_-_‘
G * | 3 *
.02 !
B 05 dmmm = e e Tt R EEEEE
* ° |
° |
0 :
1 10 100
Average USEPA Split & CPG Concentration (ng/g)
CW Statistical Plots of 2,4'-DDE Concentrations Figure 44
of Engineers®




Figure 45a: Line Plot of 2,4'-DDT Concentrations

]
= 10
£
c
2
] 1
]
&
e P e A S —— USEPA Split Sample
£ .
[>) —i— CPG Sample
001 +—+-"v--—v+-—-r—b——r—
S S 5 & & ) o S5 O O 5
R I i A s B A R B e AN A A A R AR 4 «O‘V AP & AR AP S
W 1 A o S B SN N Y X ¥ of
& ,e°°b & ,000 ,0°”°) & ,o&o’ Ny ,00“9 FFLFT T ,0@' & & ,@’% &
F S FFF FFFF T F S S ST ST T FFF T T SFSFEFTTFSFSESE S
Sample ID
Figure 45b: Scatter Plot of 2,4'-DDT Concentrations
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Figure 46a: Line Plot of 4,4'-DDD Concentrations
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Figure 46b: Scatter Plot of 4,4'-DDD Concentrations
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Figure 47a: Line Plot of 4,4'-DDE Concentrations
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Figure 47b: Scatter Plot of 4,4'-DDE Concentrations
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Figure 48a: Line Plot of 4,4'-DDT Concentrations

=
> 10
=
[
2
= 1
b=
@
2 01 o ___] —o— USEPA Split Sample
£ .
o —i— CPG Sample
0.01 ———————————————
O O & S O DS OD OGSO OO OGO OO GGG O SO OO OO O
& S P A OO N NG N O SO NG T OO o RO IR IR
P & FF S S T T T T F S FAASLSFS PSS S
ST PFFPFFPIFFI PP FFFP IS PSS S S
F S F FF F T FFFF ST ST SF T FSFITFFSFSSFEFTFSFSIETFSTS
Sample ID
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Figure 49a: Line Plot of Dieldrin Concentrations
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Figure 49b: Scatter Plot of DieldrinConcentrations
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Figure 50a: Line Plot of gamma-Chlordane Concentrations
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Figure 50b: Scatter Plot of gamma-Chlordane Concentrations
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Figure 51a: Line Plot of Arsenic Concentrations
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Figure 51b: Scatter Plot of Arsenic Concentrations
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Figure 52a: Line Plot of Barium Concentrations
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Figure 52b: Scatter Plot of Barium Concentrations

1000 T T
| |
1 1
L 2
e R:
g | '
1
S 100 fo-oee R TP S R
E | |
re ! '
E_ 1 1
& : :
(7,3 1 1
© 10 fommmmmmm e T oo R R PR PR
& 1 1
1 1
! ! ¢ Measured Data
H H 1:1line
1 1
1 t t
1 10 100 1000
USEPA Split Sample (mg/kg)
Figure 52c: Bland & Altman Plot of Barium Ratios and Average Concentrations
1.8 T T
1 1
1 1
U : : 2
E 14 oo e et -------- 0— ——————————————————
wv 1 1
L 12 A l______________________’__Q__J.‘. S ——
§  E- - - -2 7.&..____.
3 : MR . ¢
a 08 +--——-=—=—=—"——"—— == e e e e e e e e e e e S p—
o 1 1
s 1. ¢ MeasuredData | e e
2 0.6 Ratio=1 i i ¢ ]
© 04 +-| === MeanRatio [-------- e e e e a
x 1 1
0.2 fmmmmmm e == mm e e = === mm e .
1 1
O 1 1
1 10 100 1000
Average USEPA Split & CPG Concentration (mg/kg)
CW Statistical Plots of Barium Concentrations Figure 52
of Engineers®




Figure 53a: Line Plot of Chromium Concentrations
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Figure 54a: Line Plot of Cobalt Concentrations
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Figure 54b: Scatter Plot of Cobalt Concentrations
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Figure 55a: Line Plot of Copper Concentrations
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Figure 55b: Scatter Plot of Copper Concentrations
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Figure 56a: Line Plot of Lead Concentrations
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Figure 56b: Scatter Plot of Lead Concentrations
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Figure 57a: Line Plot of Mercury Concentrations
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Figure 57b: Scatter Plot of Mercury Concentrations
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Figure 58a: Line Plot of Nickel Concentrations
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Figure 58b: Scatter Plot of Nickel Concentrations
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Figure 59a: Line Plot of Zinc Concentrations
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Figure 59b: Bivariate Plot of Zinc Concentrations
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Figure 60a: Line Plot of Total Organic Carbon (TOC) Concentrations
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Report on Suspected Causes of Disparities between the Results Produced by
Columbia Analytical Services and AXYS Analytical Services in Analysis of
Lower Passaic River Sediment Split Samples for Chlorinated Dibenzo-p-
Dioxins and Dibenzofurans, and Development of a Conversion Factor to
Adjust Results between the Two Laboratories
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Summary

This report suggests causes for observed disparities in analytical results produced by Columbia Analytical
Services (CAS) and AXYS Analytical Services (AXYS) in analysis of split sediment samples collected in
2008 from the Lower Passaic River. The samples were analyzed by both laboratories using their own
modifications to EPA Method 1613B: Tetra- Through Octa-Chlorinated Dioxins and Furans by Isotope
Dilution HRGC/HRMS. For 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD; dioxin), sediment
concentrations reported by CAS were, on average, approximately one-half the concentrations reported by
AXYS. The suspected cause of these disparities is believed to be one or more differences in the
extraction techniques used by the laboratories.

In the course of investigating potential causes of the disparities, three sets of split sample data were
examined. For analyses of its portion of the splits, AXYS used dehydration with a large amount of
sodium sulfate and Soxhlet extraction with an 80:20 toluene:acetone solvent mixture. The procedures
used by the other laboratories are as follows:

e 2005 and 2007 samples from Newark Bay — Vista Analytical (Vista; formerly Alta Analytical) used
the Soxhlet/Dean-Stark (SDS) extractor specified in Method 1613B. Results showed that Vista’s
SDS procedure extracted approximately 13 percent less 2,3,7,8-TCDD than AXYS’ procedure. This
difference was statistically significantly different at the 95% confidence level.

e 2008 samples from the Lower Passaic River — CAS used dehydration with a relatively smaller amount
of sodium sulfate (as compared to AXYS) and Soxhlet extraction with toluene. Results showed that
AXYS’ procedure extracted approximately twice as much 2,3,7,8-TCDD as the CAS procedure. This
difference was statistically significantly different at the 95% confidence level.

e 2009 samples from the Lower Passaic River — Analytical Perspectives (AP) used the SDS extractor
specified in Method 1613B. Results showed that AP’s SDS procedure extracted 7% more 2,3,7,8-
TCDD than AXYS’ procedure. However, this difference was not statistically significant at the 95%
confidence level.

The conclusion from these data is that the AXY'S procedure extracts amounts of 2,3,7,8-TCDD equal to
or slightly greater than SDS, as practiced by Vista and AP, whereas the CAS procedure extracts
approximately half as much. Because the CAS procedure extracts only half as much 2,3,7,8-TCDD as the
AXYS procedure, an adjustment of the CAS results, in the form of a “correction factor,” may be
appropriate. In order to develop a correction factor for the CAS results, the results produced by AXYS
must be presumed to be “true values.” Application of a correction factor would likely result in some
decrease in the systematic error, but would result in an increase in random error. Given this qualification,
a correction factor of 0.53 was determined by calculating the geometric mean of the CAS-AXYSS ratio of
results for 2,3,7,8-TCDD in the 2008 data. This factor is significantly different from 1 at the 95%
confidence level. Using this factor, CAS results for dioxin would need to be divided by 0.53 (or
multiplied by 1.887) to adjust them to the equivalent AXYS values. Suggested geometric mean
correction factors for the other 2,3,7,8-substituted polychlorinated dibenzo-p-dioxins and polychlorinated
dibenzofurans (PCDDs/PCDFs) are provided in this report.
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Report on Suspected Causes of Disparities between the Results Produced by Columbia Analytical
Services and AXYS Analytical Services in Analysis of Lower Passaic River Sediment Split Samples
for Chlorinated Dibenzo-p-Dioxins and Dibenzofurans, and Development of a Conversion Factor to

Adjust Results between the Two Laboratories

Introduction

In October of 2009, Alice Yeh, EPA Region 2, contacted the Office of Water, Engineering and Analysis
Division (EAD), Engineering and Analytical Support Branch (EASB) for assistance in finding the
reason(s) for disparities in results between Columbia Analytical Services (CAS) and AXYS Analytical
Services (AXYYS) for determination of 2,3,7,8-substituted polychlorinated dibenzo-p-dioxins and
polychlorinated dibenzofurans (PCDDs/PCDFs) in split sediment samples from studies in the Lower
Passaic River in 2008. CAS analyzed the split samples between August 2008 and April 2009 for a
Cooperating Parties Group (CPG) of potentially responsible parties (PRPs). AXYS analyzed the split
samples between October 2008 and January 2009 for EPA.

Region 2 requested that EASB help with the following two tasks:

e Attempt to determine a reason or reasons for the systematic bias in the data, and
o |f possible and appropriate, provide a correction factor that would allow the full 2008 CAS data set
for PCDDs/PCDFs to be adjusted for the disparity.

During a conference call on December 17, 2009, information came to light regarding 2005 and 2007 data
on split sediment samples from Newark Bay analyzed by AXYS and Vista Laboratories, and 2009 data on
split sediment samples from the Lower Passaic River analyzed by AXYS and Analytical Perspectives
(AP). In light of these data, a task was added to determine if results of analyses of the 2005/2007 Newark
Bay and 2009 Lower Passaic River sediment samples would aid in resolving disparities in results of
analyses of the 2008 Passaic River sediment samples. In the end, they did.

EASB assigned these tasks to its contractor, Computer Sciences Corporation (CSC), who in turn,
requested assistance from its subcontractor, Interface, Inc. CSC and Interface, Inc. are collectively
referred to in this report as “CSC” or “we.”

In October and November of 2009, Region 2 provided results of analyses of the 2008 Lower Passaic
River split sediment samples, standard operating procedures (SOPs) from CAS and AXYS, and various
supporting data. After review of these initial data, CSC developed a list of questions and requests to be
forwarded to CAS through CPG and to AXY'S through Region 2. Throughout much of November and
into early December of 2009, CSC received further SOPs, data, and responses to questions and initiated
additional requests for information from both CAS and AXYS. In February of 2010, CSC received
results of analyses of the 2005/2007 Newark Bay and 2009 Lower Passaic River split sediment samples.

The remainder of this report describes CSC’s examination of the information supplied by Region 2, CAS,
and AXYS, provides CSC’s beliefs as to the cause of the disparities, and suggests correction factors for
the CAS data.

Investigation of Possible Causes of the Disparity

Comparison of Laboratory SOPs with EPA Method 1613B

Method 1613B includes various options for extraction of PCDDs/PCDFs from environmental matrices

including sediments, cleanup procedures for removing interferences, and high resolution (capillary
column) gas chromatography combined with high resolution mass spectrometry (HRGC/HRMS)
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determinative procedures for the 17 2,3,7,8-substituted PCDD/PCDF congeners. Method 1613B is not
attached to this report but is available at the EPA web site:

http://www.epa.gov/waterscience/methods/method/dioxins/1613.pdf

Both laboratories modified the procedures in EPA Method 1613B and incorporated those modifications
into the SOPs used for the analyses of the split samples from the site.

Soxhlet/Dean-Stark Extraction

In thinking about how CAS could obtain results that tended to be lower, though
by varying amounts, than those obtained by AXYS, CSC concluded that the
most likely problem was in the extraction or cleanup steps. A disparity in results
in the determinative step (HRGC/HRMS) would likely cause a more consistent
bias. Therefore, CSC focused on differences in the extraction and cleanup steps
between the laboratories” SOPs and Method 1613B. Most noticeable was the
extraction technique used for the sediment samples. Method 1613B specifies use
of a Soxhlet/Dean-Stark (SDS) extractor, shown to the right.

The SDS technique relies on formation of a vapor-phase azeotrope between the
extraction solvent toluene and water leached from the sample. As the solvent
passes through the sample in the Soxhlet portion of the extractor, it removes the
water, allowing the toluene to extract the PCDDs/PCDFs from the matrix. The
toluene/water mixture boils in the flask below the sample and the azeotropic
vapor rises through the apparatus to a condenser at the top. The azeotrope is
broken when the condensed liquid falls into the Dean-Stark trap and forms two
layers, with the toluene on top of the water. The water and toluene collect in the
Dean-Stark trap until the toluene reaches the top of the trap and overflows onto
the sample. The toluene percolates through the sample carrying the
PCDDs/PCDFs into the boiling flask. The SDS procedure does not require
addition of a dehydrating agent to wet sample matrices such as sediments or
soils. Dehydration occurs via the azeotropic distillation.

e=uEse
:

([ sovent
Neither CAS nor AXYS used the SDS extractor; rather, both laboratories used N/
sodium sulfate for sample dehydration and a Soxhlet extractor for sample
extraction. Alternative extraction and other procedures are allowed under the equivalency provisions in
Method 1613B. In fact, Method 1613B contains a sample dehydration and Soxhlet extraction procedure
for tissue (Section 12.4 of Method 1613B). In that Soxhlet extraction procedure, the condenser sits
directly above the sample (i.e., there is no offset of the condenser as in the SDS extractor), and there is no
Dean-Stark trap. Sodium sulfate is relied on for dehydration. However, Method 1613B only applies this

procedure to tissue samples.

For analyses of the 2005/2007 Newark Bay and 2009 Lower Passaic River samples, AXYS used the same
modifications to Method 1613B that were used for analyses of the 2008 Lower Passaic River sediment
samples. For the 2005/2007 Newark Bay samples, Vista used Method 1613B as written, including SDS
extraction, and for the 2009 Lower Passaic River samples, AP used Method 1613B as written, including
SDS extraction.

Recoveries of **C-labeled PCDDs/PCDFs and *’Cl-labeled 2,3,7,8-TCDD

Method 1613B requires that isotopically labeled standards be added to each sample and sample extract.
A suite of fifteen **C-labeled PCDDs/PCDFs are added (spiked) into each sample prior to extraction.
These labeled PCDDs/PCDFs do not occur naturally and are used to quantify the unlabeled target
analytes through a technique known as isotope dilution. One other labeled standard, *'Cl,-2,3,7,8-TCDD,
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is added to each extract prior to cleanup and is used to diagnose problems with the various extract cleanup
steps in the method. CSC examined the recoveries of both sets of labeled standards in all of the samples
from both laboratories.

Recoveries of the ¥Cl-labeled cleanup standard in the split samples were within the quality control (QC)
acceptance criteria in Method 1613B and consistent across both laboratories. The observed recoveries
eliminated inconsistent cleanup as a possible cause of the disparities and led us to focus on extraction.

As with the cleanup standard, recoveries of the **C-labeled PCDDs/PCDFs spiked into the samples before
extraction were also recovered within expected ranges. However, in development of the SDS technique,
Nestrick and Lamparski of the Dow Chemical Company (see References 6 and 7 in EPA Method 1613B)
cautioned that compounds spiked onto the surface of a wet solid sample were often easily recovered,
whereas PCDDs/PCDFs indigenous to the sample were not so easily recovered because they were more
intimately associated with the sample matrix. Thus, labeled compounds recoveries should not be used as
the sole measure of performance of a modified method.

Activated, Powdered, Anhydrous Sodium Sulfate

Method 1613B and other environmental analytical methods specify use of powdered sodium sulfate for
drying of the sample, and granular sodium sulfate for drying of the sample extract.

Removal of water from the sample prior to extraction is necessary to allow the extraction solvent to enter
the pores of the soil/sediment particles and the interstices between them. Compared to the coarser
granular form, the small particle size of the powdered form of sodium sulfate allows the drying agent to
be mixed well with the sample and permits intimate contact with the soil or sediment particles so that any
water can be removed. Therefore, Method 1613B and nearly all other methods that employ dehydration
and Soxhlet extraction specify use of baked, powdered, anhydrous sodium sulfate for sample dehydration.

The granular form of sodium sulfate is used in Method 1613B and other analytical methods for removing
water from sample extracts. Section 7.2.1 of Method 1613B describes procedures for preparing the
granular sodium sulfate used for such extract drying. The procedures in Section 7.2.1 require rinsing the
sodium sulfate with methylene chloride, baking at 400 °C for 1 hour minimum to remove any sorbed
water to ensure it is anhydrous, cooling in a desiccator, and storage in a clean glass bottle with screw cap
that prevents moisture from entering.

The specifications for powdered sodium sulfate are found in Section 7.2.2 of Method 1613B. Because
both forms of sodium sulfate (granular and powdered) can be prepared using the same procedures,
Section 7.2.2 references the procedure in Section 7.2.1.

In reviewing SOPs from CAS and AXYS, we found that neither laboratory rinsed the sodium sulfate with
methylene chloride. We also found that AXY'S baked the sodium sulfate at a temperature of 325 °C for 8
hours, whereas CAS used the sodium sulfate as received, without baking. Further, both AXYS and CAS
used granular anhydrous sodium sulfate, in contrast to the requirement to use powdered, anhydrous
sodium sulfate in Method 1613B and in other methods that use sodium sulfate for dehydration (e.g.,
EPA’s Contract Laboratory Program SOW DLMO02.0 Multi-Media, Multi-Concentration Dioxins and
Furans Analysis). The differences among the Method 1613B procedure for tissue and the procedures in
the CAS and AXYS SOPs are summarized in Table 1.

The use of granular sodium sulfate by AXYS, rather than powdered, may have been offset by use of the
much larger amount of sodium sulfate (75 - 100 g) than the amount used by CAS (5 - 10 g), and the
amount specified for use in the extraction procedure for tissue in Method 1613B (40 - 50 g for a 10-g
sample). Other contributing factors to the higher concentrations of PCDDs/PCDFs measured by AXYS,
relative to the concentrations measured by CAS, may be the use of a toluene:acetone (80:20) co-solvent
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mixture by AXYS, rather than toluene alone used by CAS and specified in Method 1613B, and a drying
time of 30 min after the sodium sulfate had been mixed with the sample by AXYS, but not by CAS.

Table 1. Comparison of Soxhlet Extraction in Method 1613B and the Procedures used by CAS and Axys*

EPA Method 1613B

Item Tissue Procedure CAS Sediment Procedure | Axys Sediment Procedure
Solvent toluene toluene toluene:acetone 80:20
Sodium sulfate
Type powdered granular granular
75 - 100 g or until a free
Amount 30 -40 g for 10 g sample | 5-10 g for 3 g sample flowing powder for 10 g

sample

Baking temperature

400°Cforlh

none (used as received)

325 °C for at least 8 h

Supplier

Baker, or equivalent

EMD Chemicals

Baker

Drying time

12-24h

none

30 min

*Details of other EPA methods that use sodium sulfate and Soxhlet extraction for dioxins/furans:

EPA SW-846 Method 8290A uses 10 g of powdered sodium sulfate for a 10-g sample, but requires adding more to achieve a
free-flowing powder. Sodium sulfate is baked at 400 °C for 4 h. No drying time before extraction is specified. Method 8290A
explicitly allows the use of the SDS extractor for soil/sediment, noting that sodium sulfate is not required when it is used.

EPA Superfund Contract Laboratory Program Statement of Work (SOW) DLM02.0, May 2005, uses 30 - 40 g of powdered
sodium sulfate for a 10-g sample and specifies a dry, free-flowing powder with no drying time before extraction. Sodium sulfate

is baked at 400 °C for 4 h.

Likely Effects of the CAS Modifications to Method 1613B

We speculate that CAS’ use of granular sodium sulfate, lack of baking of the sodium sulfate, use of a
smaller relative amount of sodium sulfate, and/or lack of a drying period, led to reduced concentrations of
2,3,7,8-TCDD and other PCDDs/PCDFs relative to the results from AXYS for the split samples. We
emphasize that this speculation has not been proved because neither CAS nor AXYS performed the
analysis with and without these modifications on the same sample at the same time, or used the SDS
extractor. However, the higher results for the split samples from AXYS suggest that this speculation is

correct.

Comparative Data on Wet Sediments

During the conference call on December 17, 2009, we asked if either laboratory had data comparing SDS
to their respective procedure for wet sediments similar to the Lower Passaic River samples. AXYS stated
that they had intercomparison study data on sediments and had data from standard reference materials
(SRMs), but did not have comparative data between SDS and their procedure on naturally occurring wet
sediments. When questioned further, AXYS noted that they have performed analyses of some SRMs to
which they have added water, but that the intercomparison studies over the years have involved dry
matrices. CAS indicated that they have data from dry SRMs, but also did not have comparative data on
naturally occurring wet sediments.

Attempt to Correlate the Disparity with Percent Moisture

We believe that lack of use of baked, powdered sodium sulfate by CAS, and use of a relatively smaller
amount of granular sodium sulfate compared to AXYS, prevented complete sample dehydration and,
therefore, hindered extraction of the PCDDs/PCDFs. We attempted to correlate the magnitude of the
disparity in results between the two laboratories with moisture content of the samples. Figure 1 shows a
plot of the CAS-to-AXYS ratio for 2,3,7,8-TCDD as a function of percent moisture.
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Figure 1. Ratio of CAS to AXYS 2,3,7,8-TCDD Results vs. Mean Percent Moisture

If moisture alone were affecting extraction of the PCDDs/PCDFs, we would expect that the CAS/AXYS
ratio would decrease as percent moisture increased. However, the observed correlation was very weak
(Spearman rank correlation = 0.21 for pairs for which both labs detected 2,3,7,8-TCDD above the
laboratory-specific quantitation limit), and it was not statistically significantly different from 0 at the 95%
confidence level. The reason for the lack of a strong correlation may be that the amount of sodium sulfate
that CAS added varied between 5 and 10 grams, or that some portion of the sediment was more fully
dehydrated in some samples than in others. We also plotted ratios for all 17 PCDDs/PCDFs on the same
graph and arrived at the same conclusion as found for 2,3,7,8-TCDD,; i.e., there is no correlation.
Spearman rank correlations calculated between the percent moisture and CAS-to-AXY'S ratio were not
statistically significant at the 95% confidence level for any of the other PCDDs/PCDFs. We sought other
variables that could be used to correlate the disparity in results, but found none.

Results from Analyses of 2005/2007 Newark Bay Split Sediment Samples

During the conference call on December 17, 2009, we learned that 47 split sediment samples from
Newark Bay had been analyzed by AXYS and by Vista. AXYS used the same extraction procedure used
for analyses of the Lower Passaic River sediment samples, whereas Vista used the SDS procedure in
Method 1613B. The Newark Bay samples allowed a direct comparison of the AXYS procedure with SDS
(as practiced by Vista) to ascertain if the procedures extracted the same amounts of material. Table 2
shows that, on average, the amount of 2,3,7,8-TCDD extracted by Vista with SDS was 13 percent less
than the amount extracted by AXY'S (the geometric mean of the Vista/Axys ratio is 0.87, or 87%)

The individual congener-specific geometric means ranged between 0.67 (1,2,3,7,8,9-HxCDD) and 3.61
(1,2,3,7,8,9-HxXCDF), with a median geometric mean of 0.85. For 12 of the 17 congeners, the confidence
interval did not include 1.0, indicating that the bias between laboratories for these congeners was
statistically significant at the 95% confidence level. The widths of the confidence intervals are affected
by the number of sample results available for the analyte, sometimes with striking effects (see 1,2,3,7,8,9-
HxCDF for example).

Lower Passaic River Dioxin Disparity Report 5 March 2010



Table 2. Geometric Means of 2005/2007 Newark Bay Vista/AXYS Ratios and
Associated Confidence Intervals

Vista/AXYS Confidence Intervals
PCDD/PCDF n* | Geometric Mean | 95% Lower Limit| 95% Upper Limit
2,3,7,8-TCDD 47 0.87 0.77 0.98
2,3,7,8-TCDF 43 0.96 0.88 1.05
1,2,3,7,8-PeCDD 47 0.85 0.78 0.92
1,2,3,7,8-PeCDF 42 1.00 0.94 1.07
2,3,4,7,8-PeCDF 44 1.04 0.94 1.14
1,2,3,4,7,8-HxCDD 49 0.84 0.77 0.92
1,2,3,6,7,8-HxCDD 52 0.80 0.75 0.86
1,2,3,7,8,9-HxCDD 53 0.67 0.61 0.73
1,2,3,4,7,8-HxCDF 48 0.86 0.76 0.97
1,2,3,6,7,8-HXCDF 43 0.94 0.87 1.02
1,2,3,7,8,9-HxCDF 15 3.61 2.25 5.77
2,3,4,6,7,8-HXCDF 44 0.82 0.71 0.94
1,2,3,4,6,7,8-HPCDD 54 0.84 0.78 0.91
1,2,3,4,6,7,8-HPCDF 50 0.84 0.76 0.93
1,2,3,4,7,8,9-HPCDF 41 0.94 0.85 1.04
OCDD 54 0.78 0.71 0.86
OCDF 50 0.85 0.75 0.96
Median 0.85

*Includes only pairs for which both results exceeded their corresponding detection limit

A conclusion from the data for all 17 analytes is that SDS extracts, on average, approximately 15 percent
less of the analytes than the AXY'S procedure (the median ratio is 0.85 or 85%), although this conclusion
has not been proven conclusively because different laboratories used the procedures at different times.
The significant conclusion for the purpose of this examination is that the AXYS procedure and SDS (as
practiced by Vista) both extract significantly more PCDDs/ PCDFs than the CAS procedure, indicating
that the CAS results are biased low.

Results from Analyses of 2009 Lower Passaic River Split Sediment Samples

During the conference call on December 17, 2009, we also learned that split sediment samples from the
Lower Passaic River had been analyzed in 2009 by AXYS and by AP. AXYS used the same extraction
procedure used for analyses of the 2008 Lower Passaic River sediment samples, whereas AP used the
SDS procedure in Method 1613B. The 2009 Lower Passaic River samples allowed a further direct
comparison of AXYS procedure with SDS to ascertain if the procedures extracted the same amounts of
material. Table 3 shows that, on average, the amount of 2,3,7,8-TCDD extracted by SDS (as practiced by
AP) was 7% greater than the amount extracted by AXYS. However, the 7% difference is not statistically
significant.

For these data, the individual congener-specific geometric means ranged between 0.69 (OCDF) and 1.37
(2,3,4,6,7,8-HXCDF), with a median geometric mean of 0.97. For 3 of the 17 congeners, the confidence
interval did not include 1.0, indicating that the bias between laboratories for these congeners was
statistically significant at the 95% confidence level. The widths of the confidence intervals in Table 3
tended to be wider than those in Table 2, largely as a consequence of the smaller number of split sample
pairs.

The results in Table 3 lend further credence to the conclusion that the AXYS procedure extracts amounts
of PCDDs/PCDFs similar to SDS, and that the AXY'S procedure and SDS (as practiced by AP or Vista)
both extract significantly more PCDDs/PCDFs than the CAS procedure, confirming that the CAS results
are biased low.
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Table 3. Geometric Means of 2009 Lower Passaic River AP/AXYS Ratios and
Associated Confidence Intervals

AP/AXYS Confidence Intervals

PCDD/PCDF n* [ Geometric Mean | 95% Lower Limit 95% Upper Limit

2,3,7,8-TCDD 9 1.07 0.85 1.33
2,3,7,8-TCDF 10 1.09 1.00 1.19
1,2,3,7,8-PeCDD 9 0.95 0.84 1.08
1,2,3,7,8-PeCDF 9 1.05 0.85 131
2,3,4,7,8-PeCDF 10 1.83 1.69 1.98
1,2,3,4,7,8-HXCDD 10 0.92 0.84 1.01
1,2,3,6,7,8-HXCDD 10 0.95 0.87 1.04
1,2,3,7,8,9-HxCDD 10 0.77 0.72 0.83
1,2,3,4,7,8-HXCDF 10 0.97 0.77 1.22
1,2,3,6,7,8-HXCDF 10 0.95 0.66 1.37
1,2,3,7,8,9-HxCDF 2 1.28 0.01 127.42
2,3,4,6,7,8-HXCDF 10 1.37 121 154
1,2,3,4,6,7,8-HPCDD 10 1.20 1.10 1.30
1,2,3,4,6,7,8-HPCDF 10 0.96 0.72 1.27
1,2,3,4,7,8,9-HPCDF 10 0.81 0.44 1.49
OCDD 10 0.97 0.90 1.03
OCDF 10 0.69 0.50 0.94

Median 0.97

* Includes only pairs for which both results exceeded their corresponding detection limit
Correction Factor
The second task from Region 2 was to develop, if possible, a correction factor with uncertainty estimates.

Part of the data and information sent to CSC during October and November of 2009 included statistical
analyses and graphs prepared by Malcolm Pirnie, Inc. (MPI) at the request of the U.S. Army Corps of
Engineers and EPA. Based on line plots, bi-variate plots, and statistical analyses, MPI concluded that
there was a systematic bias in results for 2,3,7,8-TCDD, with the results from CAS biased low by
approximately a factor of two compared to results from AXYS. The statistical analyses and plots were
helpful in understanding the significance of differences in results between CAS and AXYS.

Assumptions in Estimating a Correction Factor

Significant assumptions must be made in order to develop a correction factor. First, a correction factor
cannot be estimated without error unless the true values of the PCDDs/PCDFs in the samples are known.
However, as with any environmental samples, the true concentrations of PCDDs/PCDFs in the split
samples are unknown. Therefore, if a correction factor must be developed, one must assume that the
results from one of the two laboratories are closer to the true values.

While it could be argued that concentrations produced by CAS should be assumed to be true values,
because neither lab used SDS (i.e., followed Method 1613B explicitly), the 2005/2007 Newark Bay data,
and the 2009 Lower Passaic River data, combined with the fact that AXYS produced results that are
usually greater than those produced by CAS, leads to a very firm conclusion that the AXYS results are
closer to the true values. Otherwise, there would need to be a means by which AXYS was producing an
excess of 2,3,7,8-TCDD and the other PCDDs/PCDFs, or there would need to be an inconsistent
operation in the analysis, which we could not find.

Second, to prevent the correction factor(s) from being overly affected by a few high or low

concentrations, we used the geometric mean of the sample-specific ratios between the CAS and AXY'S
results for a given congener as the best available means to adjust the CAS data to address the disparity.
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We calculated the ratios of the CAS and AXYS results only for those split sample pairs for which both
laboratories’ results were greater than their corresponding quantitation limits, to assure that the ratios
reflect the systematic differences between laboratories’ results, rather than a comparison of quantitation
limits. As a consequence, the number of ratios used in the geometric mean calculation differed among
congeners. Table 4 provides the geometric mean of the CAS-AXYSS ratio and the 95% lower and upper
confidence limits for results above the quantitation limits for both labs.

Table 4. Geometric Means of 2008 Passaic River CAS/AXYS Ratios and Associated
Confidence Intervals

CAS/AXYS Confidence Intervals

PCDD/PCDF n* Geometric Mean 95% Lower Limit | 95% Upper Limit

2,3,7,8-TCDD 19 0.53 0.41 0.69
2,3,7,8-TCDF 21 0.71 0.53 0.95
1,2,3,7,8-PeCDF 3 0.91 0.20 4.13
2,3,4,7,8-PeCDF 6 0.73 0.51 1.05
1,2,3,6,7,8-HXxCDD 11 0.69 0.53 0.91
1,2,3,7,8,9-HxCDD 4 0.72 0.65 0.79
1,2,3,4,7,8-HXCDF 18 0.80 0.64 1.00
1,2,3,6,7,8-HXCDF 13 0.81 0.60 1.10
2,3,4,6,7,8-HXCDF 7 0.90 0.58 1.40
1,2,3,4,6,7,8-HPCDD 24 0.78 0.57 1.06
1,2,3,4,6,7,8-HPCDF 21 0.70 0.53 0.91
1,2,3,4,7,8,9-HPCDF 5 0.65 0.31 1.37
OCDD 28 0.71 0.52 0.97
OCDF 21 0.70 0.53 0.93

Median 0.71

*Includes only pairs for which both results exceeded their corresponding quantitation limit

The individual congener-specific geometric means ranged between 0.53 (2,3,7,8-TCDD) and 0.91
(1,2,3,7,8-PeCDF), with a median geometric mean of 0.71. For seven of the fourteen congeners, the
confidence interval did not include 1.0, thus indicating that the bias between laboratories was statistically
significant at the 95% confidence level. Although fewer analytes exhibited statistically significant
differences then in the 2005-2007 data, their geometric means in the 2008 data are further from 1.0,
suggesting that the less frequent statistical significance observed in the 2008 data was a likely effect of
the smaller number of paired results.

Table 4 does not include entries for the three congeners that were not consistently reported by both labs in
these split samples. Specifically, 1,2,3,7,8-pentachlorodibenzo-p-dioxin (PeCDD), 1,2,3,4,7,8-
hexachlorodibenzo-p-dioxin (HXCDD), and 1,2,3,7,8,9-hexachlorodibenzofuran (HXCDF) were not
reported by both laboratories at levels above their respective quantitation limits in the same samples. We
made no attempt to evaluate the results for these three congeners because comparing quantitation limits to
one another, or comparing positive results and non-detects, would be misleading. However, it is worth
noting that for these three congeners, CAS did not report a result above their QL for any samples, while
AXYS reported a result above their QL for between 2-10 of the samples per congener.

Application of Correction Factors to the Remainder of CAS 2008 Data set

To be able to apply correction factors to samples other than the split samples in the 2008 CAS data set,
certain additional assumptions must be made, above and beyond those made for development of the
correction factors themselves. Because there are no split sample data for the vast majority of the 2008
CAS data set, there can be no assumption of true values, and no variability information for the assumed
true values. That means that the assumptions for the split samples must be assumed to be true for the rest
of the data set, further adjusted by the variability of the rest of the data.
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We also considered the appropriateness of adjusting the CAS results using the geometric means. We
believe that further information about the spatial distribution would be necessary before such an
adjustment should be attempted, and that without split sample results, any such adjustment would be
problematic. In particular, the confidence intervals in Table 2 are for the geometric mean itself. To be
able to estimate the variability of a corrected (using the geometric mean) value would require estimating
the covariance between the CAS and AXYS results, the covariance between the CAS result and the
geometric mean, and the variability of an individual CAS result.

Miscellaneous Issues

Conference calls were held with EPA on December 9 and 17, 2009 to discuss CSC’s preliminary
findings. During the December 9 conference call, a recent paper was discussed, entitled Formation of
Polychlorinated Dibenzo-p-Dioxins during the Extraction of Pentachlorophenol-Contaminated Guar
Gum by Yves Tondeur, Bryan Vining, Allen Martin, Jeremy Morgan, and Jerry Hart presented at the
2009 Dioxin Symposium regarding the formation of certain PCDDs/PCDFs during extraction of samples
with solvent systems containing acetone. Concern was expressed that the paper could be misinterpreted
to state that the use of acetone by AXYS in the extraction could result in formation of certain
PCDDs/PCDFs and could lead to inflated results by AXYS.

We reviewed the Tondeur et al. paper in greater depth after the call and believe that the differences
between the situation it describes and the Lower Passaic River split samples are significant. First, the
reaction requires precursors such as polychlorinated hydroxydiphenylethers, known impurities in
pentachlorophenol (PCP) formulations. It is unlikely that these precursors are present in significant
guantities in Lower Passaic River sediment, although we do not know for certain that these precursors are
not present. Second, the reaction is catalyzed by an acid, such as the PCP that contaminated the guar
gum. Unless the Lower Passaic River sediment was contaminated with an acid such as PCP, we would
not expect an acid-catalyzed reaction of hydroxydiphenylethers with acetone to form PCDDs/PCDFs.
Third, the major reaction products reported by Tondeur et al. are certain heptachlorodibenzo-p-dioxins
(HpCDDs), pentachlorodibenzo-p-dioxins (PeCDDs), and octachlorodibenzo-p-dioxin (OCDD). 2,3,7,8-
TCDD was not detected and is not mentioned in the paper. Fourth, the only congeners of environmental
significance are those substituted in the 2, 3, 7, and 8 positions (see the list in Table 2). 1,2,3,7,8-PeCDD
and OCDD were the only 2,3,7,8-substituted congeners found by Tondeur et al. Last, during the
December 17 conference call, Yves Tondeur stated that he did not believe that 2,3,7,8-TCDD would form
under the conditions presented in his paper. Given this information, we conclude that 2,3,7,8-TCDD
would not be formed by use of acetone in the extraction, and that formation of other PCDDs/PCDFs of
environmental significance is highly unlikely.

During the conference call on December 9, 2009, Louis Berger noted that TestAmerica-Knoxville (TAK)
analyzed samples for PCB congeners for CPG, and that there were not systematic discrepancies between
their results and the splits run for EPA. Following the call, CSC examined the sample chain-of-custody
records provided by EPA and determined that AXY'S also analyzed these same samples for PCBs. We
contacted TAK and learned that TAK uses hexane:acetone (1:1) with no sodium sulfate for extraction of
PCBs from soil and sediment (we did not mention the Lower Passaic River project).! Because the PCB
results from AXYS and TAK were comparable, it would appear that use of acetone as a co-solvent in the
extraction may obviate the need for sodium sulfate. Co-solvents using acetone would need to be
investigated further if an alternative to baked, powdered, anhydrous sodium sulfate was desired.
However, given that baked, powdered, anhydrous sodium sulfate is known to work, and is specified in
many environmental analytical methods, including Method 1613B, further effort in this area is, in our
opinion, unwarranted.

1 CSC also learned that TAK uses SDS for extraction of PCDDs/PCDFs from soil and sediment as per Method 1613B for solid
matrices, and uses baked, powdered, anhydrous sodium sulfate and Soxhlet extraction per Method 1613B for tissue.
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During the conference call on December 17, 2009, a discussion was held regarding a potential plan for
reanalysis of the split Lower Passaic River sediment samples archived at AXYS. The samples would be
analyzed by SDS to establish concentrations determined by Method 1613B as written. These
concentrations would then be assumed to be “correct values” and could be compared to concentrations
determined by AXYS and CAS to further learn which concentrations are closest to concentrations
determined by Method 1613B. However, in light of the 2005, 2007, and 2009 results that demonstrate
that AXY'S procedure produces either slightly higher results (13% difference in the 2005/2007 data) or
not significantly different results (7% difference in the 2009 data), further analyses of these samples is
unwarranted.

Findings and Recommendations

From the information provided, our finding is that one or more modifications of EPA Method 1613B by
CAS and AXYS are responsible for the disparities in results between the two laboratories. These
modifications are:

Use of J.T. Baker sodium sulfate by AXYS vs. use of EMD Chemicals sodium sulfate by CAS,
Use of 75 - 100 g of anhydrous sodium sulfate by AXYS vs. 5 - 10 g by CAS,

Baking of the sodium sulfate at 325 °C for 8 hours by AXYS, but no baking by CAS,

Allowing 30 min drying time of the sample/sodium sulfate mixture after addition of sodium sulfate
by AXYS, but not by CAS, and/or

e Use of toluene:acetone (80:20) as the extraction solvent by AXYS vs. use of toluene only by CAS.

We believe that the amount of sodium sulfate and the toluene:acetone co-solvent are likely the most
significant factors. Specifically, we believe that the use of larger amounts of sodium sulfate by AXYS
and use of a toluene:acetone co-solvent resulted in a more complete extraction of PCDDs/PCDFs from
the sediment.

Another finding is that, based on the Tondeur et al. paper and statements made by Yves Tondeur, there is
no evidence that acetone used as an extraction solvent results in formation of PCDDs/PCDFs. Therefore,
results by AXYS are not inflated over the true values in the sediment.

Finally, results from the 2005/2007 and 2009 split samples provide ample evidence that AXYS produces
results that are sufficiently close to the results produced by SDS that EPA can proceed with application of
a correction factor to the 2008 CAS data.

Application of a Correction Factor to the CAS 2008 Lower Passaic River Data

Based on the information in this examination, application of a correction factor to the 2008 data set is
appropriate. However, for a correction factor to be applied to these data, we suggest an examination of
the spatial distribution of the samples collected for the splits and for the remainder of the 2008 data, and
an examination of the error structure of the CAS measurements, to attempt to learn how the error
associated with any correction would be affected.
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The Effect of Application of a Correction Factor on Chlorinated Dibenzo-p-
Dioxins and Dibenzofuran Results Produced by Columbia Analytical Services
for Lower Passaic River Sediment Samples

l. Introduction

In October of 2009, Alice Yeh, EPA Region 2, cotgddhe Office of Water, Engineering and Analysis
Division (EAD), Engineering and Analytical Supp@&tanch (EASB) for assistance in finding the
reason(s) for disparities in the results betweelui@bia Analytical Services (CAS) and AXYS
Analytical Services (AXYS) for determination of 2{38-substituted polychlorinated dibengalioxins

and polychlorinated dibenzofurans (PCDDs/PCDFspiit sediment samples from studies in the Lower
Passaic River in 2008. CAS analyzed the split $esripetween August 2008 and April 2009 for the
Cooperating Parties Group (CPG), representing patBnresponsible parties (PRPs). AXYS analyzed
the split samples between October 2008 and Ja2@8g for EPA.

Region 2 requested that EASB help with the follayiwo tasks:

¢ Attempt to determine a reason or reasons for teesatic bias in the data, and
e |f possible and appropriate, provide a correctextdr that would allow the full 2008 CAS data set
for PCDDs/PCDFs to be adjusted for the disparity.

EPA, along with its contractor, Computer SciencespGration (CSC) and their subcontractor, Interface
Inc., performed an assessment of the split dataapdupporting documentation and information to
complete the above tasks.

From this analysis, it was concluded that both GA&8 AXYS made one or more deviations from EPA
Method 1613B. These deviations are responsibléhdisparities in results between the two
laboratories. The ultimate effect of these dewiaiwas a more complete extraction of PCDDs/PCDFs
from the sediment by AXYS, compared to CAS.

A potential correction factor was calculated focle® CDD/PCDF by calculating the geometric mean of
the individual sample split ratios for all pairsg fehich both labs yielded results exceeding their @y
multiplying the PCDD/PCDF CAS results from non-splimples by this factor, the magnitude of the
systematic bias in these results would be reduetmvever, it was cautioned that the effect of
application of a correction factor on the precisobthe CAS results, and an examination of how the
spatial distribution of the samples collected fe $plits may differ from the spatial distributiohthe
non-split 2008 samples, be performed prior to diotjgsany of the data.

In May of 2010, Alice Yeh requested that EASB ar&#0Ccomplete these suggested assessments. CSC
requested documentation on the initial samplinggehesf the 2008 sample collection, and of the sampl
splitting, and received this information in Aug2§t1.0.

The remainder of this report describes CSC'’s exatiun of the difference in random variability (j.e.
precision) of the corrected CAS PCDD/PCDF resultsgared to the uncorrected results, and whether
the sample splits are representative of the falbE2008 PCDD/PCDF data.

Il. Effect of Correction Factor Application on Random Variability

It has been previously shown that PCDD/PCDF resligtermined from split samples by CAS as part of
the 2008 Lower Passaic River sampling are biasgddben compared to those determined by AXYS,
based on deviations from method requirements (G®Qrderface, 2010). To minimize the effect obthi
low bias on the remaining PCDD/PCDF 2008 samplelt®st was suggested that a correction factor be
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applied. A correction factor for each PCDD/PCDFswalculated as the geometric mean of the ratios
between the two labs’ results for all sample sgi¢itswvhich both laboratories detected the targeiyaa
above their QL. However, CSC previously advised EPbe cautious when applying this correction
factor, as it is likely that the corrected resulibjle having less systematic variability, will fealarger
random variation.

The calculations used to estimate the variabiltyogiated with a corrected result are detailed in
Appendix 1. These calculations require estimatéseovariability and the mean of the correctioatfas.
These estimates were developed in two ways: 1¢tdastimation based on the assumption that indatidu
split sample results from across the site are lagrally distributed, and 2) determining robustresties
using Bootstrap estimation. These two methodotogie described in detail in Appendix 2.

Once estimates of the variability associated wittrected results were made, they were compardueto t
variability of a single uncorrected sample restiecause the variability of the individual CAS riésu
was largely driven by spatial variability (i.e. hirent differences in PCDD/PCDF concentrationssscro
the site), the analytical portion of this total redoility was estimated using the 42 field duplicaséenples
collected at the site. While variability estimatiedermined using these field duplicate sampleddvou
include sampling variability in addition to anabdi variability, these data would still yield theost
accurate estimate of the variability associatett wisingle measured result.

Once the variances of an uncorrected and correetedt are estimated, the relative increase in
variability occurring for a corrected result candstermined by calculating the ratio of these two
estimates. These ratios quantify the increasaii@bility of a single sample result that would wci
that result was to be adjusted using the corred¢tiotor. These ratios were determined by comparing
both the variances and standard deviations of ci@aeand uncorrected results. The results of this
assessment, with correction factor variabilityreaties based on the lognormal assumption and Baptstr
estimation, are shown in Tables 1 and 2, respdygtividditionally, each table shows the correction
factor calculated from the sample splits, and tn@lmer of duplicate pair results and sample spsuilte
used in the calculation. Table 1 also presentsdheelation calculated between the log-transformed
results of the sample splits for each PCDD/PCDEdus the lognormal distribution estimation of the
correction factor variability, but not in the Bowtp estimation).

Table 1. Ratios of Standard Deviations and Variances of Corrected to Uncorrected Results, Based on
Lognormal Distribution Estimation

Correlation Estimated Increase in Variability
# Duplicate | Correction | between Split of a Corrected Result

PCDD/PCDF # Splits Pairs Factor Results Std. Dev. Variance

1,2,3,4,6,7,8-HpCDD 24 32 1.282 0.885 1.504 2.261
1,2,3,4,6,7,8-HpCDF 21 31 1.429 0.886 1.501 2.253
1,2,3,4,7,8,9-HpCDF 5 8 1.538 0.503 3.279 10.751
1,2,3,4,7,8-HxCDF 18 24 1.250 0.920 1.301 1.693
1,2,3,6,7,8-HxCDD 11 12 1.449 0.826 1.653 2,732
1,2,3,6,7,8-HxCDF 13 15 1.235 0.556 1.369 1.874
1,2,3,7,8,9-HxCDD 4 7 1.389 0.997 1.416 2.004
1,2,3,7,8-PeCDF 3 4 1.099 0.937 2.044 4179
2,3,4,6,7,8-HxCDF 7 10 1.111 0.693 1.324 1.754
2,3,4,7,8-PeCDF 6 8 1.370 0.951 1.991 3.966
2,3,7,8-TCDD 19 33 1.887 0.952 2.126 4519
2,3,7,8-TCDF 21 30 1.408 0.789 1.561 2.437
OCDD 28 40 1.408 0.872 1.645 2.705
OCDF 21 31 1.429 0.848 1.487 2.213

Lower Passaic River Correction Factor Assessment 2 January 2011



As can be seen from Table 1, the ratio of the ctedkto uncorrected standard deviations tendee to b
slightly higher than the correction factor for mosthe dioxins/furans. This indicates that theadaility
of a corrected result would be slightly greatenttfzat of an uncorrected result of the same vaka.
example, if CAS determined a 2,3,7,8-TCDD result@® ng/kg, which was adjusted to 188.7 ng/kg
using the correction factor, the variability ofgluorrected result would be slightly larger thaat tf an
uncorrected CAS result of 188.7 ng/kg (i.e., framther sample).

For a few dioxins and furans, the ratio of corrddt®uncorrected standard deviations exceeded the
correction factor. This tended to occur for aredyfior which very few sample splits and/or field
duplicate pairs yielded results above the QL, anahalytes that did not have strong correlatiorig/éen
the two labs’ log-transformed results. For exampdaile the correction factor for 1,2,3,4,7,8,9-Hpic
is 1.538, the standard deviation of a correctedltresuld be 3.3 times greater than that of an
uncorrected result. This was due to both the smatiber of sample splits (5) and duplicate paijs (8
used in the correction factor calculation, andriiatively weak correlation (r=0.503) observed badw
the two labs’ results for those splits.

Table 2. Ratios of Standard Deviations and Variances of Corrected to Uncorrected Results, Based on
Bootstrap Estimation

Estimated Increase in Variability of
# # a Corrected Result

PCDD/PCDF Splits Duplicate Pairs Correction Factor Std. Dev. Variance
1,2,3,4,6,7,8-HpCDD 24 32 1.282 1.404 1.971
1,2,3,4,6,7,8-HpCDF 21 31 1.429 1.457 2122
1,2,3,4,7,8,9-HpCDF 5 8 1.538 1.665 2.772
1,2,3,4,7,8-HXxCDF 18 24 1.250 1.282 1.642
1,2,3,6,7,8-HxCDD 1 12 1.449 1.486 2.208
1,2,3,6,7,8-HXxCDF 13 15 1.235 1.248 1.559
1,2,3,7,8,9-HxCDD 4 7 1.389 1.400 1.959
1,2,3,7,8-PeCDF 3 4 1.099 1.100 1.210
2,3,4,6,7,8-HxCDF 7 10 1.111 1.134 1.285
2,3,4,7,8-PeCDF 6 8 1.370 1.435 2.059
2,3,7,8-TCDD 19 33 1.887 1.942 3.771
2,3,7,8-TCDF 21 30 1.408 1.475 2.176
OCDD 28 40 1.408 1.592 2.533
OCDF 21 31 1.429 1.417 2.007

The estimated ratios calculated using the Bootststipation technique were slightly smaller thassth
determined following the lognormal distribution asgtion. For those PCDD/PCDFs with very little
data above the QL, the bootstrap-estimated stamt#asidtion ratios were lower than those shown in
Table 1.

lll. Representativeness of Correction Factor

As stated in the QAPP for CPG Oversight of Lowesdaic River Restoration Project (LPRRP) 2008
Sediment Coring:

“Under the planned oversight program a total oIt sediment samples will be collected
judgmentally by on-site oversight personnel from slediment samples being collected and
homogenized by the CPG. The selection of split $asnpy the oversight personnel will consider
factors such the type of sediment and the deptheo§egments, as well as the availability of
sufficient sample material. A preference will beem to obtaining samples which appear to be
potentially contaminated based upon their appearéaior), odor and texture.”
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Therefore, the sampling locations and sampleswket to be split were not randomly selected. As a
result, it cannot be assumed that these sampldgharcorrection factor calculated based on results
determined from these samples, are representdtihe site as a whole. The statement that preteren
would be given to samples which appeared to beacantted implies that on average, sample split
results could be higher than those of non-splitdesn

Table 3 shows the frequency of non-split and siihples for each of the site areas, as defindtkin t
QAPP for RI Low/Resolution Coring/Sediment Samplinghe LPRRP RI/FS.

Table 3. Frequency of Split and Non-Split Samples by Study Area

Non-Splits Splits

Number of Percent of Number of Percent of
Study Area Samples Samples Samples Samples
Point-no-Point Reach 208 30.9 12 40.0
Harrison Reach 72 10.7 1 3.3
Newark Reach 59 8.8 0 0.0
Kearny Reach 29 43 1 3.3
Upstream 41 6.1 6 20.0
Second River 85 12.6 4 13.3
Third River 109 16.2 4 13.3
Saddle River 5 0.7 0 0.0
Above Dundee Dam 35 5.2 2 6.7
Tributaries 30 45 0 0.0
Total 673 100 30 100

As can be seen, the frequency of samples beingvegi generally close across the site, though thase
a slightly higher frequency of split samples (ithe percent of splits collected in the area exedete
percent of non-splits that were collected at tha&jpin the Upstream area, and a lower frequeneyldf
samples (i.e., the percent of splits collectedhendrea was less than the percent of non-splitswére
collected at that area) across the Harrison, Neaadkkearny reaches. These three areas tendegéo h
higher PCDD/PCDF concentrations than other areéiseddite.

While the sampling frequency seemed to indicatetttasample split data are not fully representabi/
the data as a whole, systematic differences imiadytical results were not observed for most disxi

and furans. Table 4 shows the descriptive stedisti all PCDD/PCDF results above the QL for thié sp
and non-split samples. Results of two-sampletstesmparing the mean log-transformed concentrsition
of the split and non-split samples, and of F-testaparing the variance of the log-transformed
concentrations of the split and non-split samplss are presented. Both tests were run at the 95%
confidence level.

Among the 14 PCDD/PCDFs with results that exced¢dedL, the mean of the split sample results
differed significantly from the mean of the nonispample results for only two furans (2,3,4,6,7,8-
HxCDF and 2,3,7,8-TCDF). For 2,3,4,6,7,8-HxCDIg thean log-transformed concentration was
significantly higher for the non-split samples, ietfior the 2,3,7,8-TCDF, the mean log-transformed
concentration was significantly higher for the spmples. The variance of the log-transforme spl
sample results differed significantly from the @age of the log-transformed non-split results éurf
furans; in all cases but one (2,3,4,7,8-PeCDF)yanmbility was higher for the non-split samples.

Figures 1 and 2 show the distribution of 2,3,7,89BCand 2,3,7,8-TCDF for the split and non-split
samples, respectively.
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Table 4. Comparison of PCDD/PCDF Results for Split and Non-split Samples

Non-Split Samples

Split Samples*

# % # %

Results | Results > Mean Median SD Results | Results > Mean Median SD Difference | Difference in
PCDD/PCDF >QL QL2 (ngkkg) | (ng/kg) | (ngl/kg) >QL QL3 (ngkkg) | (ng/kg) | (hg/kg) | inmeans?4 | Variance?5
1,2,3,4,6,7,8-HpCDD 534 79.35% 490.07 32150 | 576.04 24 80.00% 576.83 | 499.50 | 589.83 | N (p=0.748) | N (p=0.366)
1,2,3,4,6,7,8-HpCDF 492 73.11% 717.16 373.00 | 1285.42 21 70.00% 692.59 610.00 [ 640.51 [ N (p=0.390) | N (p=0.527)
1,2,34,7,89-HpCDF 82 12.18% 61.74 43.85 51.25 5 16.67% 45.28 46.20 8.45 | N (p=0.320) [ Y (p=0.038)
1,2,3,4,7,8-HxCDF 362 53.79% 233.68 140.50 | 360.69 18 60.00% 188.34 168.50 | 144.83 | N (p=0.919) | N (p=0.790)
1,2,3,6,7,8-HxCDD 181 26.89% 78.10 57.10 72.96 11 36.67% 80.02 57.30 64.50 | N (p=0.774) | N (p=0.985)
1,2,3,6,7,8-HxCDF 209 31.05% 85.64 60.10 90.14 13 43.33% 63.09 62.20 22.62 | N(p=0.428) | Y (p=0.027)
1,2,3,7,8,9-HxCDD 91 13.52% 53.93 41.90 56.46 4 13.33% 57.53 39.50 47.15 | N (p=0.908) | N (p=0.250)
1,2,3,7,8-PeCDF 59 8.77% 65.82 40.00 76.83 3 10.00% 38.87 43.30 10.76 | N (p=0.565) | N (p=0.348)
2,3,4,6,7,8-HxCDF 137 20.36% 66.92 49.40 49.70 7 23.33% 41.30 37.40 10.73 | Y (p=0.017) | Y (p=0.040)
2,3,4,7,8-PeCDF 147 21.84% 69.28 53.90 50.07 6 20.00% 199.50 68.30 | 278.18 | N (p=0.224) | Y (p=0.005)
2,3,7,8-TCDD 491 72.96% | 1718.97 155.00 | 7978.42 19 63.33% 461.25 | 223.00 | 711.27 | N(p=0.748) | N (p=0.214)
2,3,7,8-TCDF 506 75.19% 33.78 16.80 50.41 21 70.00% 56.30 23.90 88.90 | Y (p=0.025) | N (p=0.582)
0ocbD 634 94.21% | 4853.84 | 2580.00 | 7148.75 28 93.33% | 5151.00 | 2405.00 | 5380.48 | N (p=0.600) | N (p=0.879)
OCDF 487 72.36% | 1557.90 741.00 | 3864.91 22 73.33% | 1238.81 900.00 | 1261.26 | N (p=0.730) | N (p=0.695)

! Descriptive statistics calculated using resulsvabQL only.

2 Compared to 673 total non-split samples.
3 Compared to 30 total split samples.

% Based on two-sample t-tests performed based emdagformed resultsi£0.05). Satterthwaite degree of freedom correaiuplied if variances differed significantly.
Significant differences indicated with bold font.
“ Based on F-test performed based on log-transforesdts ¢=0.05). Significant differences indicated with biolnt.
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Generally, there seems to be little systemati@dkffice in mean concentration between the dioxin and
furan results determined from split samples andahaetermined from non-split samples. For example,
the median of the log-transformed 2,3,7,8-TCDD ewtiations (approximately equal to the mean log-
transformed concentrations, due to the symmetsicidution) for the split and non-split samples ever
very close, as shown by the red horizontal lineSigure 1A. Significant differences in mean
concentration between split and non-split samphd were observed for two furans, including 2,3;7,8
TCDF as can be seen in Figure 1B, The larger &egy of significant differences in variability betan
the split and non-split samples is not surprisi@mly 30 of the 673 samples collected were sgits] the
much larger number of non-split samples would h@eeted to yield greater variability because more
sources of variance would be included in those $ssrthan in the splits. This variability differenc
could indicate that the correction factor deterrdifrem split samples may not be representative of
samples with results at the upper or lower endh@fdistribution (though results below the QL wond
necessarily be corrected).

Figure 1. Distribution of 2,3,7,8-TCDD for Split and Non-split Samples
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Figure 2. Distribution of 2,3,7,8-TCDF for Split and Non-split Samples
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While the results of the comparisons described abvavied between analytes, it is worth noting that
guestion of representativeness is ultimately orgaaiple design, and therefore would be true of all
analytes or of no analytes. Additionally, perfonmseparate comparisons for the relatively largabver
of dioxins and furans would increase the probabditat least one analyte yielding a false positive
conclusion, i.e., that a significant differenceséxibetween the split and non-split samples whéacin
there is none. To protect against this inflatezbpbility, the mean and variance comparisons pteden
in Table 4 were performed again, using the Bonferadjustment, which adjusts the significance |efel
individual comparisons such that the overall praligof concluding that any analytes within an e
group differed significantly between split and replit samples was 5%. For the purpose of thisyaisl
the first analyte group was defined to be dioxires,(the 5 analytes with results exceeding thef@L
both split and non-split samples), and the secoadpwas defined to be furans (i.e., the 9 analyits
results exceeding the QL for both split and nontspimples). The analytes that did not exceedihe
were not evaluated in this assessment. When th&eBoni adjustment was used, the mean
concentrations of split and non-split samples diddiffer significantly for any analyte within theo
groups, and the variances of split and non-spiitdas differed significantly for only one furan
(2,3,4,7,8-PeCDF).

Whether the comparison results with the Bonfereatjustment are more valid than the unadjusted
comparison results depends on how the decisiomdiegpthe correction factor would be made. If EPA
decides that the correction factor will be apptiedome analytes and not others, than the unadjuste
analyses would be more appropriate. If EPA dedidasthe correction factor will be applied to eitfall
analytes or no analytes, than the adjusted anabsidts would be preferable. However, given the
relatively infrequent occurrence of significantfdiences, and the tendency for significant diffeesnto
occur for analytes with fewer detects above theg(fl@t.example, the four furans for which the variii
differed significantly between split and non-sghimples were not detected above the QL for theritajo
of samples), it is unlikely that the Bonferroniastiment would have a strong effect on the ultimate
decision.

IV. Conclusions

The systematic difference between PCDD/PCDF conagos determined by CAS and those
determined by AXYS indicates that a systematicemion of results determined by CAS may be
warranted. Using the geometric mean of the ratadsulated across split samples as a correctidorfac
would decrease the bias of the CAS-determinedtsekul non-split samples. However, applying this
factor could have a detrimental effect on the Uggluf the data if the corrected results have mlacger
variances associated with them than the uncorre@ednces, or if the correction factors are based
subset of samples that are not representativeealdtaset as a whole.

An assessment of the variability of the correcfexetors and the uncorrected results indicateswhédée

the variability associated with a corrected resularger than that of an uncorrected result, ithaease
would only be slight compared to an uncorrectedltesithout the low bias. The only exceptions st
are for PCDD/PCDFs for which the correction factoese based on a small number of splits, due to the
low frequency of detection above the QL. Therefodmes not appear that application of the coiwact
factor will seriously decrease the precision ofdaé for most PCDD/PCDFs.

The choice of samples to be split and sent to ddéianal laboratory was made on a systematicerath
than random, basis. One of the factors in thisctiein was to prioritize samples that appeareceto b
contaminated based on visual inspection. Thisdcpatentially yield correction factors that were
calculated from samples with higher concentratibias those samples to which the factor would be
applied. However, there was little evidence of thithe data. In general, the frequency of sasnple
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chosen for splitting across the various areasesiie did not seem to differ notably from the aller
sampling frequency. Additionally, a statisticadignificant difference in the mean concentratiors wat
observed between split and non-split samples fatiRE€DD/PCDFs. Differences in variability were
observed for some of the furans, which may inditdad¢ the split data and the resulting correctaxtidrs
may not be representative of results on the uppataver ends of the distribution. However, thgéa
number of analytes can inflate the probabilityai§ély concluding that a difference between spidt a
non-split samples exists. If the Bonferroni adjoestt is used to hold the probability of falsely
concluding a difference occurs for any analytesiwia group (i.e., dioxins or furans) to 5%, aeliéince
in variability is only observed for one furan. Hewer, the significant differences in variabilityathwere
observed when the adjustment was not made tendsxttw for analytes with infrequent detects. As a
result, the Bonferroni adjustment should not hag&aeng effect on the ultimate decision of whetioer
apply the correction factor to the data.

As a whole, the issues surrounding applicatiorhefdorrection factor appear to be outweighed by the
decrease in bias achieved by applying this factdns is especially true for 2,3,7,8-TCDD, the gtal
with the largest systematic difference observeithénsplit samples. Based on this assessment, the
observations regarding method deviations desciilb&@EC’s previously submitted review, and the
relative consistency of the biases observed athesgarious dioxins and furans, it is recommendhed t
the correction factors be applied to the 2008 CA®B/PCDF data.

If the correction factors are to be applied, tHWing are recommended:

e The correction factor should not be applied to ltsdaelow the CAS QL, because laboratory
differences for these results would be due to aigeity difference rather than a relative bias.
This would also limit the effect of any represeni@tess issues regarding the correction factor,
as differences between the split and non-split $esrended to occur for analytes with few
detects.

¢ Rather than applying the correction factor to t#&Cesults for the sample splits, the original

AXYS results from these samples should be useddaahe variability increase occurring due
to the correction factor application.
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Appendix 1: Estimating the Variance of a Corrected Value using the Delta Method
Approximation

Let G be a PCDD/PCDF result from CAS, and let CF bectireection factor that will be used to adjust
that result.

The approach to estimating the variability of arecred estimate would depend on whether the caorect
factor is correlated with the individual CAS sampdsults. Generally, the larger this correlat®riie
greater the estimated variability of the correctalies. However, the ratio of AXYS to CAS resulid
not tend to increase with increasing CAS conceiomdt.e., the ratio itself did not vary systematig

with CAS concentration), and in some cases decdeslgghtly with increasing CAS concentration. For
example, Figure 3 is a scatterplot of the 2,3, 7TCBD CAS results vs. the calculated AXYS/CAS ratio
for that pair.

Figure 3.  2,3,7,8-TCDD CAS result for Sample Splits Compared to AXYS/ CAS Ratio

8
L 4

7

6

5

s ° n=19
r=-0.0157
4
L 4
A
3
*
L 4 'S L 2
2 3 ry
L 4
®
®
1 ¢ ° ® ¢
0
0 0.5 1 15 2 25 3 35 4
Log (10) 2,3,7,8-TCDD Concentration (CAS result)

Because of this lack of an association, the comaedetween the correction factor and a sampldtresu
could conservatively be set to 0. Therefore, tireanae of a corrected result can be estimatedttlirec
(Stuart and Ord, 2009), using the formula below:

Var(Z) =Var(X)(E[Y])? +Var(Y)(E[ X])? + Var(X)Var(Y)
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Replacing the general terms X and Y with C, thecfiom of PCDD/PCDF results from CAS, and CF, the
correction factor calculated as the geometric neéaatios of sample splits:

Var(Z) =Var(C)(E[CF])? +Var(CF)(E[C])? + Var(CF)Var(C)

The mean of the CAS results can be estimated bireotn the sample splits for each dioxin and furan
Because the variance over the CAS results willrbesd largely by the inherent spatial variability o
PCDD/PCDF concentration across the site, the vegiah a single CAS result was estimated using the
field duplicate pairs collected at the site andyzrel by CAS. The variance component attributatle
duplicate variability (i.e., excluding all spatehd temporal variability) was estimated using varea
component analysis based on Restricted Maximumlibiked estimation (Hemmerle and Hartley, 1973),
and was adjusted to estimate the variability ofnaividual result based on the formula below:

Var(C) = £1+ i}sjup
ndup

Where é,up is the variance component attributable to dupkcaariability, and
Naup IS the number of duplicate pairs exceeding thefdflthe given PCDD/PCDF.

The expected value and variance of the correctiotofs can be estimated following the derived fdasiu
shown in Appendix 2.

The relative increase in variability that the coti@n factor application would yield can be estiehat
using the ratio of the corrected to the uncorrecésdlt:

The relative increase in standard deviation edir@lsquare root of the above ratio.
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Appendix 2: Estimating the Mean and Variance of the Correction Factor Determined
from Sample Splits

Approach 1 — Properties of the Lognormal Distribution

The correction factor for each PCDD/PCDF is cal@dausing the formula:
. A 1/n

CF = li_l[(a)

where A and G are the AXYS and CAS results, respectively, fongke split i.

Using the properties of logarithms, this can bé¢ates as:

CF = exp[%Zn: Iog(%i)]

i=1

- expE-3. og(A) ~log(Cil]

= explE- Y og(A)] [+ 3. log(CI]

If we let LA = LN(A;) and LG=LN(Cy), and LAand LC are the calculated sample means of the log-
transformed AXYS and CAS results, respectivelynttiee equation for CF becomes:

CF = exp[LA- LC]

If the individual dioxin and furan results obtaineylthe two laboratories are each lognormally disted
(i.e., if the LA are normally distributed with megpand variance;” and the LC are normally distributed
with meanu, and variancezz), then

LA ~N(u 6:2n)

LC ~N(uz, 6:2/n)

The above equations assume that the individuahd G results are independent of each other (i.e., the
individual split sample results determined by AX&& all independent of each other, and the indalidu
split sample results determined by CAS are all preshelent of each other). Most of the split sampling
locations were widely distant from other split séerpcations. However, independence may not ke tru
for all of the samples because, in a few casesahwgles represent different depths at the saraéidog¢

or at proximal (nearby) locations. Despite the Bsweptions, any covariance among the split results
within either laboratory should be small, and thame any impact of the assumption of independence
would be small.

Therefore,

LA-LC ~N(us- p2, 6170 + 657N - 2p 61 5o/ny, wherep is the correlation betweebAand LC .
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Therefore,
E[CF]=exp[(u- 12)+0.5*(o17n + 62/n - 2p 61 62/N)]

Var[CF]= exp[2*[(u1- po)+(o:/n + 627N - 2p o1 oo/n)]]-expl[2*(ne- p2)]+(o17n + 622N - 2p 61 62/N)]

Approach 2 - Bootstrap Estimation Technique

While the distribution of most PCDD/PCDFs tendeth¢capproximately lognormal, the correction factor
mean and standard deviation can be estimated asiesampling technique that does not make this
distributional assumption. The specific technigged in this analysis is the Bootstrap estimation
technigue (Davison and Hinckley, 1997).

The Bootstrap estimates were determined by sinmgldtjO00 sets geometric means for each
PCDD/PCDF. For each set, 30 split pair resultseveedected with replacement from the set of split
results that exceeded the QL for that analyte. mian of the correction factors, E[CF], was calada
as the mean of the 1,000 simulated geometric me&ims.correction factor variance, Var[CF], was
calculated as the variance of the 1,000 simulagedngtric means.
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